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Specifications Model 608C 


SPECIFICATIONS 


Frequency Range: 10 mc to 480 mc in 5 bands. 


Tuning Control: Frequency control mechanism provides a main dial calibrated in 
megacycles and a vernier dial for interpolation purposes. 


Total Scale Length: Approximately 45 inches. 


Calibration: Every other megacycle 130 to 270 mc; every 5 mc 
above 270 mc. 


Vernier Control: A separate vernier control allows variations of about +25 kc (at 
high frequencies) to provide precise frequency setting for sensi- 
tivity checks of extremely selective receivers. 


Frequency Calibration 
Accuracy: Within +1% over entire frequency range. 


Resettability: Better than +0.1% after initial instrument warm-up. 


Frequency Drift: Less than 0.005% over a 10 minute interval after initial in- 
strument warmup (15°C to 35°C ambient). 


Output Level: 0.1 microvolt to 1.0 volt (into a 50-ohm resistive load). Atten- 
uator dial calibrated in volts and dbm. (0 dbm equals 1 milli- 
watt in 50 ohms.) 


Output Voltage Accuracy: +1 db over entire frequency and attenuation range (into a 50 ohm 
resistive load). 


Generator Impedance: 50 ohms, maximum swr 1.2 
Internal Modulation Frequencies: 400 cps + 10% and 1000cps +10% 


External AM Modulation: From 0 to 95% at output levels of 0 dbm and below from modu- 
lation frequencies 20 cps to 20 kc. Input requirements, 0.5 volt 
rms across 15K ohms. 


Modulation Meter Accuracy: + 10% of full scale, 30% to 95% modulation 


Envelope Distortion: Less than 5% at 30% sine-wave modulation and less than 10% 
at 50% sine-wave modulation. 
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Model 608C 


External Pulse Modulation: 


Incidental Frequency Modulation: 


Leakage: 


Power: 


Dimensions: 


Weight: 


Accessories Available: 
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Specifications 


SPECIFICATIONS (CONT’D.) 


Positive 5 volt peak pulse required. 40 mc to 220 me; com- 
bined rise and decay time of rf pulse less than 4 micro- 
seconds. 

220 mc to 480 mc; combined rise and decay time of rf pulse 
less than 1 microsecond. 

Residual level at least 20 db below 1 volt peak pulse output. 


Less than 0.0025% at 30% amplitude modulation for rf output fre- 


quencies from 21 to 480 mc. 


Negligible; permits receiver sensitivity measurements down to 
at least 0.1 microvolt. 


115/230 volts +10%, 50-1000 cps, approximately 220 watts. 


Cabinet Mount: 13-1/4 in. wide, 16-3/8 in. high, 21 in. deep. 


Rack Mount: SS 


~. 19 


soscr/oR '32 


Cabinet Mount: Net 62 lbs, shipping 72 lbs 
Rack Mount: Net 62 lbs, shipping 87 lbs 


@ 11508A Output Cable provides 50 ohm termination and stan- 
dard binding posts at the end ofa 24 inch length of cable.Allows di- 
rect connection of the signal generator tohigh impedance circuits. 


@ 11509A Fuse Holder provides protection of the attenuator 
elements when the 608 is used for transceiver tests. 
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Figure 1-1. 
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1-1 INTRODUCTORY 


The Hewlett-Packard Model 608C VHF Signal Gen- 
erator is a general purpose test instrument which 
furnishes accurately adjustable r-f signals from 0.1 
microvolt to 1 volt over the frequency range from 
10 to 480 megacycles. The output signal may be 
amplitude modulated by internally generated sine 
waves or by externally applied sine waves or pulses. 
The output signal level is adjustable by an attenu- 
ator calibrated in both volts and dbm and can be 
read directly to an accuracy of +1 db over the full 
frequency and attenuation range without the use of 
external pads, monitoring devices, or charts. 
The 608C features a very wide frequency range, 
high output, and straightforward operation through 
the use of reliable, direct-reading controls and 
meters. 


The Model 608C Signal Generator is designed for 
general applications in the 10- to 480-megacycle 
frequency range, such as testing, calibrating, and 
trouble shooting VHF radio equipment and circuits. 
In conjunction with other test equipment, the 608C 
is useful for measuring standing wave ratios, antenna 
and transmission line characteristics, receiver sen- 
sitivity, etc. To obtain best accuracy in these ap- 
plications, care has been taken to hold spurious 
modulation from the generator to a very low value. 


1-2 AUXILIARY EQUIPMENT 
SUPPLIED - 


The special wrench necessary for removing the r-f 
amplifier tube. It is mounted on the instrument 
chassis. 


AVAILABLE - 


@ 11509A Fuseholder.. To protect the output at- 
tenuator from damage, for some applications (such 
as transceiver testing) it is desirable to insert a 
fuse between the 608C and external equipment. The 
11509A is a special coaxial fuseholder which houses 
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GENERAL DESCRIPTION 


a type 8AG, 1/16 amp. fuse which protects the out- 
put attenuator from damage in the event that an ex- 
ternal voltage is accidentally applied to the RF OUT- 
PUT connector. The fuseholder has an insertion 
loss of 0.50 db at 200 mc, 0.56 db at 300 mc, and 
0.65 db at 400 mc; its swr is not greater than 1.35 
when connected to a 50 ohm resistive load. 


@ 11508A Terminated Output Cable. This cable 
assembly provides a 50-ohm termination and stan- 
dard binding posts at the end of a 24-inch length of 
cable. The 11508A allows direct connection of 
the 608C to a high-impedance circuit. 


1-3 GENERAL ELECTRICAL CHARACTERISTICS 


The Model 608C Signal Generator furnishes a con- 
tinuously adjustable r-f output signal from 10 to 
480 megacycles. The frequency is indicated ona 
drum-type dial calibrated to be read directly in 
megacycles with a maximum error of +1%. A short 
range incremental tuning device is provided for 
making extremely small changes in the output signal 
frequency. The fine frequency tuner is operated 
from the front panel by a small knob to the left of 
the main FREQ. control knob. 


An output attenuator, calibrated to be read directly 
in volts and decibels to an accuracy of +1 db or better 
over the entire attenuation and frequency range, 
varies the output signal from +7 dbm to -127 dbm 
(500 millivolts to 0.1 microvolt) when connected to 
an external 50-ohm resistive load. The internal 
impedance of the generator, as seen at the output 
jack, is nominally 50 ohms over the full frequency 
range; a.d when connected to a 50-ohm resistive load, 
the vswr due to mismatch will not be greater than 
1.2. 


The r-f output from the 608C may be sine wave am- 
plitude modulated from either an internal 400 or 
1000 cps r-c oscillator or with an external signal 
20 to 20,000 cps with an amplitude of at least 0.5 
volt. All sine wave modulation is continuously ad- 
justable from 0 to 95% by a front panel control. 
The percent modulation is continuously monitored 
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and indicated on a front panel modulation meter cali- 
brated directly in percent modulation. Calibration 
accuracy is better than 110% of the meter reading 
at modulation percentages between 30% and 95%. 


The envelope of a sine wave modulated signal contains 
less than 5% distortion. Incidental amplitude mod- 
ulation of the cw output signal is less than 0.1%. 
The level of any harmonic or spurious signal con- 
tained in the cw output signal is 40 decibels below 
the level of the output signal when the output level 
is greater than 200 microvolts. 


The 608C may be pulse modulated from an external 
source of positive pulses of at least 5 volts ampli- 
tude. R-f output pulses have a combined rise and 
decay time as short as 4 usec at 40 mc, 2 psec at 
100 mc, and less than 1 psec above 200 mc. 


The Model 608C is suitable for aligning narrow- 
band a-m receivers. In such applications a sig- 
nificant amount of spurious f-m in the generator 
usually results in misalignment of the receiver be- 
cause the selectivity characteristics of the receiver 
has the ability to detect the f-m. To keep spurious 
f-m to a negligible value (less than 0.0025% at 30% 
modulation for frequencies above 21 megacycles), 
the instrument employs a master oscillator-power 
amplifier (MOPA) type of r-f generator circuit. 
Modulation is introduced at the power amplifier stage 
and has a very little effect on the frequency of the 
oscillator. 


To minimize r-f leakage, all r-f signal circuits are 
housed in analuminum casting. Leakage is such 
that when the output signal is adjusted for 0.1 micro- 
volts, the conducted signal leakage at any other front 
panel connector and the radiated ‘leakage two inches 
from the instrument are each less than 1.0 micro- 
volt. 


All plate circuits in the instrument are operated 
from regulated d-c voltage. In addition, the heaters 
in the r-f oscillator and power amplifier tubes are 
operated from a regulated d-c power supply to en- 
hance the stability of the system. The instrument 
is designedto operate froma nominal 115/230-volt, 
50- to 400-cycle, single-phase a-c power source 
and consumes approximately 150 watts. 


Further information is given in the Table of Speci- 
fications at the beginning of this manual. 


1-4 SUPPLY VOLTAGE 


The 608C, like other @ instruments, is normally 
shipped from the factory with the dual 115 volt pri- 
mary windings of the power transformer connected 


in parallel. If operation from a 230 volt source is 
desired, the windings may be quickly reconnected 
in series. Refer io the schematic drawing at the 
rear of the manual. Remove the jumpers from ter- 
minals 1-4 and 2-5. Connect a jumper between 
terminals 4-5. Replace the 3.2 ampere slow blow 
fuse with a 1.6 ampere slow blow fuse. 


1-5 POWER CABLE 


The three conductor power cable supplied with this 
instrument is terminated in a polarized three prong 
male connector recommended by the National Elec- 
trical Manufacturers' Association. The third contact 
is an offset round pin added to a standard two blade 
connector which grounds the instrument chassis when 
used with an appropriate receptacle. To use this 
connector in a standard two-contact receptacle, an 
adapter should be used to connect the NEMA con- 
nector to the two contact system. When the adapter 
is used, the third contact is terminated in a short 
lead from the adapter which can then be connected 
to the (grounded) connector mounting box in order 
to ground the instrument chassis. 


1-6 PHYSICAL DESCRIPTION 


All r-f signal circuits and the output attenuator are 
housed in an aluminum die casting divided into three 
compartments. For ease in r-f tube replacement, 
the two r-f tubes are located in the uppermost com- 
partment, separate from the tuned circuits. This 
compartment is accessible by removing the small 
plate under the frequency dial drum. The compart- 
ments containing the tuned circuits are accessible 
when the side plate is removed. 


All controls, meters, and terminals are located on 
the front panel and are marked with large, white- 
filled, engraved letters. The frequency dial is of 
the drum type with a scale length of 11-1/2 inches 
for each band, or approximately 57 inches for the 
entire range. The full frequency range is covered 
in five bands, each band being read on a separate 
dial scale, A pointer, automatically positioned, 
indicates the scale in use. 


1-7 INSTRUMENT IDENTIFICATION 


Hewlett-Packard uses a two-section eight - digit 
serial number (000-00000). If the first three digits 
of the serial number on your instrument do not 
agree with those on the title page of this manual, 
change sheets supplied with this manual will define 
differences between your instrument and the Model 
608C described in this manual. 


1-8 INSPECTION 


Refer to the warranty sheet in this manual. 
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2-1 INTRODUCTORY 


This section contains instructions for installing and 
operating the Model 608C VHF Signal Generator. 
The information contained in this section is as 
follows: 


General 

Installation 

Operating Controls, Dials, and Terminals 
Turning On the Equipment 

Continuous Wave Operation 

Internal Sine Wave Modulation 

External Sine Wave Modulation 

Pulse Modulation 

Signal Generator Loading Considerations 
Considerations for Pulse Modulated RF Output 
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2-2 GENERAL 


The Model 608C generates a radio frequency signal 
from 0.1 microvolt to 1 volt over the frequency range 
from 10 to 480 megacycles. The r-f output signal 
may be modulated by internally generated sine waves 
at 400 and 1000 cps or by externally developed sine 
waves or pulses with modulation percentage being 
indicated on a direct-reading front panel meter. 
The generator is designed to operate into a resistive 
load of 50 ohms; and when so loaded, the output volt- 
age and power may be read directly from the output 
attenuator dial in conjunction with a front panel out- 
put level meter. 


2-3 INSTALLATION 


Since the 608C is a portable equipment designed for 
test-bench use and not for permanent installation, 
no special instalation procedure is necessary. Both 
the signal generator and the equipment under test 
should be within arm's reach of the operator, with 
connecting leads between the i ican: kept as 
short as possible. 


CAUTION: Do not obstruct the ventilating louvers 
on the sides of the instrument cabinet. Safe oper- 
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INSTALLATION AND OPERATION 


ating temperature depends on free air flow through 
these louvers. 


When the signal generator is to remain idle for ex- 
tended periods of time, it is desirable to store the 
instrument in a place that will prevent moisture and 
dust from entering the cabinet and also prevent pos- 
sible damage to front panel jacks and cabinet. 


2-4 OPERATING CONTROLS, DIALS, AND 
TERMINALS 


The front panel operating controls, dials, and ter- 
minals for the 608C are listed with their functions 
in Figure 2-1. A simplified block diagram showing 
which circuits are affected by various front panel 
controls is shown in Figure 2-2. 


2-5 TURNING ON THE EQUIPMENT 


To place the signal generator into operation, pro- 
ceed as follows: 


a. With power switch in "off" position, connect 
the power cord to the power source. 


b. Place the MOD.SELECTOR in the CW position 

and the OUTPUT LEVELcontrol 75% of full 
clockwise rotation. Other controls may be set in 
any position before turning generator on. 


c. Turn power switch to the ON position. The 
POWER pilot lamp should indicate that power 
is applied to all circuits of the signal generator. 


d. After approximately 1 minute warm-up adjust 

the AMP. TRIMMER for maximum reading and 
OUTPUT LEVELcontrol to obtain a SET LEVEL 
reading on the front panel OUTPUT VOLTS meter. 


e. Allow equipment to heat for 5 minutes before 
use. If greatest frequency stability is required, 
allow equipment to heat for 45 minutes. 
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Read the frequency of 
the r-f output signal di- 
rectly in megacycles 


Read the percent modu- 
lation of the r-f output 
signal 


Read r-f power level fed 
to the output attenuator 


Set the modulation me- 
ter circuits electrical 
to zero with instrument 
in operation andno mod- 
ulation applied 
Select output frequency 
in combination with 
FREQUENCY RANGE 
switch 


Adjust the r-f power 
level fed to output at- 
tenuator 

Tune r-f power ampli- 
fier circuit for maximum 
output as indicated on 
OUTPUT VOLTS meter 


Adjust modulation per- 
centageto desired value 
as indicated on modu- 
lation meter 

Select for desired type 
Adjust output frequency of modulation 


in small increments Select and read the r-f 


output level at the RF 
OUTPUT jack in micro- 
volts, millivolts, and 
decibels 


Indicates when circuits 
are energized 


Internal d-c power sup- 
ply fuse 


Output connector for r-f 
output signal (see CAU- 


Main power source fuse 
TION) 


Select frequency range 
indicated by pointer on 
the MEGACYCLES dial Conmect sine wave sig- 
nal from external source 
for modulation of r-f 


output signal 


Main power switch - - 
turn ON all circuits of 
the signal generator 


Connect pulse signal 
from external source 
for modulation of the 
r-f output signal MP =M-57 


Figure 2-1. Model 608C Front Panel Controls 
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(ADJUST AND READ) 
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INTERNAL MODULATION 
OSCILLATOR 


Figure 2-2, 


CAUTION: Do not connect any source of ref or d-c 
power to the RF OUTPUT jack on the Model 608C 
Signal Generator. To do so will burn out the im- 
pedance-matching network in the output attenuator. 
Special care must be taken when working with 
"transceiver" type equipments to insure that the 
transmitter remains inoperative while the signal 
generator is connected to the equipment antenna 
connector. 


NOTE: To protect the output attenuator, a special 
fuseholder (Stock No. 11509A is available for 
connection to the RF OUTPUT jack. Where there 
is the possibility of voltage being applied to the RF 
OUTPUT jack, this fuse should be used between the 
output jack and external equipment. 


2-6 CONTINUOUS WAVE OPERATION 
GENERAL - 


When 608C is set for CW operation, the PERCENT 
MODULATION meter may have momentary fluctu- 
ations due to switching transients. 
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RADIO FREQUENCY 
GENERATOR 


OUTPUT 
ATTENUATOR 


Lint * 500 


MODULATION 
METER 
AMPLIFIER 


PERCENT MODULATION 


(READ) 
BD-L-20 


Diagram Showing Relationships of Front Panel Controls to Major Circuits 


STEP-BY-STEP PROCEDURE FOR OBTAINING 
CW OPERATION - 


a. Following the "turning on" procedure described 
in paragraph 2-5,. set the MOD,SELECTOR 
to CW. 


b. Select the desired band of frequencies with the 
FREQUENCY RANGE selector. 


c. Set the FINE FREQUENCY ADJ. control knob 
so that the white dot on the knob is aligned with 
the white dot on the front panel. 


d. Set the MEGACYCLES dial to the desired fre- 
quency. 


e. Set the OUTPUT LEVEL control to near maxi- 
mum. 


f. Adjust the AMP. TRIMMER for maximum out- 
put as indicated on OUTPUT VOLTS meter. 


g. Connect the external load to the RF OUTPUT 


jack on the signal generator. (See preceding 
CAUTION.) 
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h. Set the OUTPUT LEVEL control to obtain a 
reading at SET LEVELon theOUTPUT VOLTS 
meter. 


i. Set the output attenuator for the desired output 
level as read directly from the output attenu- 
ator dial. 


j. If it is desired to shift the output frequency very 

accurately by small amounts, readjust the FINE 
FREQUENCY ADJ. control knob to obtain the exact 
desired output. 


NOTE: The MEGACYCLES dial calibration is most 
accurate when the white dot on the FINE FREQUENCY 
ADJ. knob is aligned with the white dot on the panel 
(minimum capacity). 


2-7. INTERNAL SINE WAVE MODULATION 
GENERAL - 


For internal sine modulation of the r-f output sig- 
nal, the 608C supplies the same quality r-f signal 
as is obtained for cw operation and which may be 
modulated by either 400- or 1000-cycle internally 
generated sine waves selected by the MOD.SELEC- 
TOR switch. The modulating frequencies. are ac- 
curate to within +5% and envelope distortion of the 
modulated carrier is less than 5% for modulation 
percentages to 30%; 10% at 50% modulation. 


The degree of modulation is continuously adjust- 
able from 0 to 95% by the MOD. LEVEL control 
and is indicated on the PERCENT MODULATION 
meter to an accuracy of + 10% of full scale from 
80% to 95%. Incidental frequency modulation re- 
sulting from amplitude modulation of the output 
signal is held very low. Output frequency and 
power level are set in the same manner as for cw 
operation except that the MOD. SELECTOR is 
set to 400 or 1000. 


STEP-BY-STEP PROCEDURE FOR OBTAINING 
INTERNAL MODULATION - 


a. Follow complete step-by-step procedure for 
obtaining cw operation. 


b. Adjust the PERCENT MODULATION meter 

electrical zero if needed, by inserting a small 
screwdriver through the front panel hole labeled 
ZERO and turning the control to bring the pointer 
to zero. The MOD.LEVEL control should be set 


to full counter clockwise and the instrument oper- 
ated for at least 5 minutes before this adjustment 
is made. 


c. Set the MOD.SELECTOR to 400 or 1000 as 
desired. 


ad. Set the MOD.LEVEL control for desired degree 
of modulation as indicated on the PERCENT 
MODULATION meter. 


e. Subsequent changes may be made in the fre- 
quency dial and output attenuator settings while 
instrument is being operated with modulation. 


NOTE: When adjusting the OUTPUT VOLTS meter 
with the OUTPUT LEVEL control, it is best first 
to reduce the MOD. LEVEL control to zero. After 
the r-f output has been adjusted to the desired value 
and the AMP. TRIMMER adjusted for peak output, 
the MOD. LEVEL control is advanced in a clockwise 
direction until the PERCENT MODULATION meter 
indicates the desired degree of modulation. 


It may be noticed that when the percent modulation 
is increased to very high levels there will be a re- 
sulting increase in the reading of the OUTPUT 
VOLTS meter. The OUTPUT LEVELcontrol should 
be reset to maintain a reading at SET LEVEL on 
the OUTPUT VOLTS meter. 


2-8 EXTERNAL SINE WAVE MODULATION 
GENERAL - 


An external signal source generating frequencies 
from 20 to 20,000 cycles per second with an am- 
plitude above .5 volts may be used to modulate the 
r-f output signal from the signal generator. The 
degree of modulation is also continuously adjustable 
by means of the MOD. LEVEL control and is indicated 
directly on the front panel PERCENT MODULATION 
meter. The modulating signal is applied through an 
appropriate cable to the EXT. MOD. jack on the front 
panel. The input impedance at the EXT.MOD. jack 
is approximately 50, 000 ohms. 


STEP-BY-STEP PROCEDURE FOR OBTAINING 


EXTERNAL MODULATION - 


a. Follow complete step-by-step procedure for 
obtaining cw operation. 


b. Set MOD.SELECTOR to EXT.MOD. position. 
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c. Connect modulating source to EXT.MOD. jack. 


d. Set MOD.LEVEL control for desired degree 
of modulation as read on the PERCENT MOD- 
ULATION meter. 


e. Subsequent changes may be made in frequency 
dial and output attenuator settings while the 
instrument is being operated with modulation. 


NOTE: It may be noticed that when the percent mod- 
ulation is increased to very high levels there will be 
a resulting increase in the readings of the OUTPUT 
VOLTS meter. The OUTPUT LEVEL control should 
be reset to maintain a reading at SET LEVEL on 
the OUTPUT VOLTS meter. 


2-9 PULSE MODULATION 
GENERAL - 


An external pulser generating positive pulses from 
10 to 50 volts in amplitude may be used to modulate 
the r-f output signal from the 608C Signal Generator. 
The resultant r-f output pulse from the signal gen- 
erator is of good quality at r-f frequencies above 
100 megacycles, is free of transients, and has low 
residual signal between pulses. For pulse oper- 
ation the signal generator produces essentially no 
r-f output signal until an external positive pulse is 
applied to the EXT. PULSE jack. The amplitude of 
the modulation pulse is not adjustable by the MOD. 
LEVEL control. Any pulse of 10 velts amplitude or 
better will 100% modulate the r-f output signal, the 
peak of the r-f output pulse being within 1 db of the 
cw level established by the same settings of the 
OUTPUT LEVEL control and output attenuator. 


STEP-BY-STEP PROCEDURE FOR OBTAINING 
PULSE-MODULATED OUTPUT - 


a. Follow complete step-by-step procedure for 
obtaining cw operation. 


b. Set the MOD.SELECTOR to the PULSE position. 


c. Connect modulating source to EXT. PULSE jack 
on front panel. 


2-10 SIGNAL GENERATOR LOADING CONSIDERA- 
TIONS 


When using the Model 608C, the external load con- 
nected to the instrument should be 50 ohms resis- 
tive for best accuracy of indicated output power. 
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The output attenuator dial has been calibrated by 
using a resistive load of 50 ohms. The internal 
impedance of the generator is sufficiently close to 
50 ohms So that in the worst case a vswr of only 
1.2 maximum exists when the generator is mea- 
sured from an external signal source of 50 ohms. 
Error in power level indication with this magnitude 
of vswr will have no important effect on the accuracy 
of the output attenuator dial. However, if the value 
of the load is not known and if best accuracy in mea- 
surements is desired, it is necessary that the stand- 
ing wave ratio in the line to the load be minimized. 


Table 2-1 shows the calculated power loss when 
the load on the signal generator causes a voltage 
standing ratio of the magnitudes shown. The vswr 
values shown are actually a comparison between 
a load and a 50-ohm transmission line. Mismatches 
causing the voltage standing wave ratios given in 
the left-hand column will give power losses some- 
where between the limits shown in the remaining 
two columns. The minimum loss figures in columns 
2 and 3 assume a mismatch of 1.2 vswr between the 
signal generator and transmission line, the mini- 
mum loss being indicated in column 2, maximum 
loss in column 3, The maximum loss shown is the 
total loss from the maximum power available from 
the generator for a given setting of the output at- 
tenuator and includes the possible generator vswr 
of 1.2. Thg data does not allow for losses in the 
transmission line to the load, for in most cases 
such losses are sufficiently small so that they are 
not of importance. 


It will be seen that when the load is matched to 
the transmission line the less from the maximum 
power available from the signal generator is ap- 
proximately 0.06 db in the worst case. Although 
the losses as shown in db do not consist of large 
numerical values, it should be noted on the attenu- 
ator dial that they may represent a considerable 
change in the voltage calibration so far as the volt- 
age impressed across the external load is concerned. 


In most cases when making measurements on re- 
ceivers designed to work from a 50-ohm line and 
antenna, the standing wave ratio in the line from the 
signal generator to the receiver is not significant. 
The reason for this is that any power reflected from 
the receiver back towards the generator represents 
a deficiency in receiver design, and the amount of 
power lost in such cases is considered as a loss 
subtractive from the gain of the receiver. A some- 
times overlooked factor which contributes error 
in high-frequency measurements is the improper 
assembly of coaxial connectors. A standing wave 
ratio of several db with attendant error can often 
be attributed to this cause. 
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Table 2-1. 


VSWR 
in 50-ohm 
Line 


Power Losses as Related to 
VSWR in Generator Load 


2-11 CONSIDERATIONS FOR PULSE-MODULATED 
R-F OUTPUT 


Because the bandwidth of the tuned r-f amplifier 
circuit increases as frequency is increased, the rise 
and decay times of high speed pulses decrease as 
the signal generator output frequency is increased, 
The following table lists the approximate minimum 
pulse widths that may be expected at the upper and 
lower frequency limits of the B, C, D, and E fre- 
quency bands. 


Frequency | Combined rise SaiLetees auikn 
bands and decay CW level +1 db 


2 to 5 usec 1-1/2 to 4 psec 


1-1/2 to 4ysec| 1-1/4 to 3 psec 


3/4 to 2ysec 3/4 to 2 psec 


1/2 to 1 wsec 1/2 to 1 psec 
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3-1 GENERAL 


The electrical circuits of the Model 608C Signal 
Generator are divided into the sections shown in the 
block diagram in Figure 3-1, plus a power supply 
which is not shown. 


The operation of the various sections is as follows: 


RF POWER 
AMPLIFIER 
v8 


RF OSCILLATOR 
V6 


INTERNAL MODULATION 


OSCILLATOR 
v2 


MODULATOR 


V1, V3, ¥4, V5 


Tw] © 


Figure 3-1. 
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SECTION Ill 
THEORY OF OPERATION 


a. The radio frequency oscillator generates the 

r~f signal which is fed through a power ampli- 
fier to the output jack of the signal generator. The 
oscillator is of the Colpitts type and provides a con- 
tinuously variable sine wave signal of high stability. 


b. The radio frequency power amplifier receives 
both the r-f and modulation signals and ampli- 


MODULATION 
INDICATOR 
V18, V19, V20, V2I 


RF POWER 


MONITOR 


OUTPUT 


@ [aim 


BD-L-10 


ATTENUATOR 


© [arn 


Block Diagram for Model 608C 
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TUNING 
CONTROLS 


CAST ALUMINUM : 
RF GENERATOR és tie —— 
ASSEMBLY HOUSING \ a Ne he pS am 


ia P . 2 i FREQUENCY 
| RANGE SWITCH 


MP -S-228 


OUTPUT ATTENUATOR 


RF 
OSCILLATOR 
SECTION 


MP~S- 229 


b) Cover Plate Removed 


Figure 3-2. R-F Generator Assembly 
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fies the r-f energy for application to the output at- 
tenuator. The r-f amplifier also receives variable 
bias from the modulator which permits adjustment 
of the power level fed to the output attenuator. 


c. The output power monitor samples the r-f energy 
fed to the output attenuator and indicates the 
power and voltage level on a front panel meter. 


d. The output attenuator obtains monitored r-f 

energy from the power amplifier, applies the 
selected degrees of attenuation, and conducts the 
energy to the front panel output jack. 


e. The internal modulation oscillator generates 
either a 400 or 1000 cycle-per-second sine wave 
for application to the modulation system. 


f. The modulator receives all signals for appli- 

cation to the r-f power amplifier and also sup- 
plies variable bias to the r-f amplifier for control 
of the r-f output level. 


g. The modulation-measuring circuits receive de- 
tected modulation from the r-f power monitor, 

amplify and rectify it, and indicate the modulation 

percentage directly on a front panel meter. 


3-2 R-F GENERATOR ASSEMBLY 


The r-f generator assembly, shown in Figure 3-2, 
is the heart of the Model 608C, generating the r-f 
energy that is delivered to the external load. This 
assembly houses an MOPA circuit consisting of a 
Colpitts oscillator, power amplifier, and a piston- 
type output attenuator. To hold both radiated and 
conducted r-f leakage to a minimum, the radio fre- 
quency circuits of the generator are enclosed ina 
cast aluminum housing, with all electrical connec- 
tions to the internal circuits being made through 
special r-f filters. 


3-3 RADIO FREQUENCY OSCILLATOR 


The radio frequency oscillator generates a sine wave 
signal from 10 to 480 megacycles in five frequency 
bands, each band having approximately a 2:1 fre- 
quency range. A type 5675 "pencil" triode tube 
is used in a Colpitts circuit tuned by a precision 
split-stator capacitor and five separate r-f trans- 
formers, L1 through L5. The tuning capacitor, 
which is specially constructed for high stability 
and resetability, consists of two stator sections 
connecting to the grid and plate of the oscillator tube 
and a floating rotor which meshes equally between 
the two stators. The tuning capacitor assembly, 
mounted inside and at the top of the oscillator tuning 
compartment in the generator housing, is driven 
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by a ball-bearing mounted worm drive through the 
top of the housing. 


V6 

5675 

RF FINE FREQ. ADJ. ) 
OSCILLATOR C68 


COUPLED 
TO 


POWER AMP. 
R45 v8 
3000 
GENERATOR 
--+ t+ — = + t+ - — HOUSING 
C14 C15 
.001 LF -OO1 LF 
HEATER 165 VOC +225 VDC 
SUPPLY REGULATED REGULATED $D-L-6 


Figure 3-3. Schematic Diagram of Radio 
Frequency Oscillator 


The tuned inductors for the A, B, and C bands are 
precision wound under tension on ceramic forms 
while for the D and E bands the inductors consist 
of silver-plated Invar bar loops. The inductors 
are mounted on a revolving turret actuated by the 
FREQUENCY RANGE selector. As the turret is 
rotated, the desired coil is positioned in the tuned 
circuit just below the oscillator tuning capacitor, 
connections being made through large silver 
contacts mounted directly on the bottoms of the two 
stators of the tuning capacitor. Both ends of the 
tuning inductor and capacitor are at r-f and d-c po- 
tential, with no part of this circuit grounded. 


The fine frequency tuner consists of a small metal 
disk mounted off center at the end of a bakelite con- 
trol shaft (see Figure 3-4). The shaft is mounted 
level with the oscillator tuning capacitor about 1/2" 
away. As the shaft is turned, the disk moves closer 
or farther away from the tuning capacitor to increase 
and decrease the capacity in the tuned circuit. The 
change occurs over 180° rotation of the knob. When 
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Figure 3-4, 


the dot points to the left, the vernier capacity is 
maximum; when the dot points to the right the ca- 
pacity is minimum. The accompanying figure shows 
the vernier device as it is mounted within the oscil- 
lator tuning compartment of the r-f generator as- 
sembly. 


The circuit diagram for the oscillator is shown in 
Figure 3-3, The oscillator tube, V6, is operated 
across the -165 volt and +225 volt supplies with con- 
siderable series resistance to limit the maximum 
plate current that can flow. The plate is series- 
fed through a 3000-ohm resistor, R45, which also 
serves to isolate the tuned circuit from r-f ground 
at C15, while the cathode is returned to -165 volts 


MAIN TUNING CAPACITOR 


FINE TUNING CONTROL 


FINE TUNING CAPACITOR 


OSCILLATOR TUNING COMPARTMENT 


” ; MP-S-230 


R-F Oscillator Compartment showing Fine Frequency Tuning Control 


through R42 and R43. Cathode by-pass capacitor 
C25 is actually part of the tube mounting plate and 
is not visible when the plate is in position. R42 pre- 
vents resonance in the cathode lead; R43 in conjunc- 
tion with R45 limits the maximum plate current that 
can flow through V6. Bias for the control grid is ob- 
tained across grid leak resistor R44, which under 
usual conditions develops approximately 70 volts 
of bias. C16 couples the tuning coil to the grid, 
the drive being determined by the ratio of grid-plate 
to grid-cathode impedance. These impedances con- 
Sist partly of inter-electrode capacity, shown as 
dotted components in the partial schematic diagram, 
and largely of lumped constants in the tuned circuit. 
The grid-plate capacity is shunted by the tuned cir- 
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cuit and a small trimmer capacitor C18, while the 
grid-cathode capacity is shunted by trimmer capa- 
citor C59, C18 sets the minimum capacity of the 
tuned circuit and is used to adjust the high-frequency 
limit of all bands when the oscillator tube is replaced. 
C59 is an additional adjustment usually set for mini- 
mum capacity and requiring no readjustment. This 
capacitor has minor effect on the grid drive at the 
high frequency ends of the bands and is usually set 
for maximum drive. The inductances of the tuned 
inductors is variable over a small range by adjusting 
a single shorted turn on each coil for the A, B, and 
C bands and by adjusting the size of the single loops 
for the D and E bands. These adjustments are used 
at the factory to set the low-frequency limit of each 
frequency band. 


Heater voltage for the oscillator tube is obtained 
from a transistor circuit operating on regulated 
voltage which supplies d-c heater power. All power 
to the oscillator tube is brought through the housing 
by special filters having high attenuation of radio 
frequencies to prevent conduction of the r-f energy 
outside the instrument. The entire oscillator circuit 
is contained in the cast aluminum r-f generator as- 
sembly shown in Figure 3-2a, The tuned circuits 
are located in a lower front compartment, the other 


GANGED WITH CITA 7 


V8 ! 
5876 
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circuits in a tube compartment above. An inside 
view of the r-f generator assembly is shown in Fig- 
ure 3-2b. The oscillator tube is mounted through 
the top of the tuning compartment so that the grid 
and plate elements project through the top plate into 
the tuning compartment, while the heater and cathode 
elements remain above the top plate. Mounting fa- 
cilities are contained in the upper compartment, and 
the tube may be replaced from the upper compartment 
without entering the tuning compartment. 


3-4 RADIO FREQUENCY POWER AMPLIFIER 


A loosely coupled secondary winding on each of the 
oscillator coils couples r-f energy from the oscil- 
lator to the radio frequency power amplifier, V8, 
which amplifies the energy for application to the out- 
put attenuator. The circuit consists of a 5876 "pen- 
cil" triode connected as a grounded-grid, cathode- 
modulated amplifier. The plate circuit of the am- 
plifier is tuned in the same manner as the oscil- 
lator, with a similar split-stator capacitor and five 
untapped coils mounted on a revolving turret. The 
amplifier tuning capacitor is ganged with the oscil- 
lator capacitor by a double-ended worm drive. The 
amplifier capacitor is provided with a mechanical 


ae 


A AMP TRIMMER 


ATTENUATOR ATI 


J4 


RF OUTPUT 


TO MOO. 
INDICATOR 
CIRCUIT 


OUTPUT VOLTS 


| 
| 
| 
| 
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| 
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Figure 3-5. Schematic Diagram of Radio Frequency Power Amplifier 
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linkage, controlled from the front panel, to shift 
the rotor plates from their normal tracking position 
with respect to the oscillator. This control allows 
the amplifier tuning to be trimmed for maximum 
output at all frequencies. 


The coil mounting turret is also ganged with that 
of the oscillator. Tuned coils are wound with cop- 
per wire on teflon forms, and the coil in use is so 
located to be inductively coupled to the output at- 
tenuator probe. 


The circuit diagram for the r-f amplifier is shown 
in Figure 3-5, The power amplifier tube is oper- 
ated across the -165 and +225 volt supplies. The 
plate is series-fed from the +225 volt supply through 
Gecoupling filter R57 and C33. The cathode is re- 
turned through resistors R35 and R36 to the -165 volt 
supply. R36 matches the higher impedance of the 
cathode circuit of V5 to the lower impedance of the 
cathode circuit of V8, while R35 is the cathode bias- 
developing resistor. R385 is also the cathode load 
resistor for control tube V5, and the bias voltage 
developed across R35 is largely controlled by the 
current established in V5. The modulating signal 
is also developed across R35 and with the bias volt- 
age is fed through filter FL6 to the cathode of V8. 
Filter FL6 cuts off sharply at approximately 6 mega- 
cycles but allows the modulation signal to pass un- 
attenuated to the cathode of V8. Crystal diode CR7, 
connected between the cathode return circuit and 
ground, limits the lowest potential to which the cath- 
ode can be driven to zero volts. This arrangement 
protects V8 from the effects of any negative switch- 
ing transients which might be applied to its cathode. 
The plate circuit is tuned by C17B and coils L12 
through L16. The inductances of the tuned coils 
can be adjusted over a small range by means of 
metal sleeves between the cores and coils on the 
B, C, and D bands and by altering the winding shape 
and size on the A and E bands. These adjustments 
are Set at the factory to track the low frequency end 
of each band with the frequency of the oscillator. 


Heater supply voltage for the r-f amplifier and os- 
cillator is obtained from the regulated heater supply 
circuit. The tuned circuits of the r-f amplifier are 
contained in the rear compartment of the r-f gen- 
erator housing (see Figure 3-2b). The other ampli- 
fier circuits are locatedin the compartment above. 
The amplifier tube is mounted through the top of the 
tuning compartment so that the plate element pro- 
jects through the top plate into the tuning compart- 
ment. The heater and cathode elements are in the 
upper compartment and the tube may be replaced 
without entering the tuning compartment. 


3-5 OUTPUT ATTENUATOR AND R-F POWER 
MONITOR 


To extract power from the r-f power amplifier, a 
piston attenuator is used, The housing for the at- 
tenuator projects through the rear of the r-f gener- 
ator housing and terminates, open-ended, close to 
the r-f amplifier plate circuit inductor (see Fig- 
ure 3-2b). Figure 3-6 shows the front view of the 
attenuator probe removed from the attenuator hous- 
ing. The non-resonant, single-turn, pickup loop 
at the end of the attenuator probe couples energy to 
an impedance-matching network, C37, R58, and 
R59, mounted on the face of the probe and through 
a section of double-shielded coaxial cable to the RF 
OUTPUT jack. Capacitor C37 is actually a movable 
slug in the probe body. It allows minor adjustment 
of the internal impedance of the generator so that 
a minimum standing wave ratio is obtained when 
the output jack is terminated in a 50-ohm load. 


om 
} 
J 
608C-A-2 
Figure 3-6. R-F Pickup Probe for 


Output Attenuator 


The attenuator probe is positioned in its housing by 
a wire cable driven by a ball-bearing mounted pulley 
system coupled to a shaft from the front panel at- 
tenuator dial. Cable tension is adjustable and is 
carefully set for minimum back-lash. Friction 
throughout the system has been reduced to as low 
a value as possible. 


The r-f power level which is fed to the attenuator 
is sampled and continuously monitored by an antenna 
(two parallel wires crossing the open end of the at- 
tenuator housing) connected to a small detector as- 
sembly mounted under the housing inside the r-f 
amplifier tuning compartment (See Figure 3-2), 
This power level is indicated in both volts and dec- 
ibels, over a limited range, on the front panel power 
level meter. A calibration mark on the meter marked 
SET LEVEL establishes a correct amount of power 
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fed into the attenuator housing for direct reading 
of the output attenuator dial calibration. 


Radio frequency energy is coupled from the power 
monitoring antenna to a detector through L17, a 
small coil used to adjust the frequency response 
of the detector circuit. Crystal diode CR2 with re- 
turn resistor R60 rectifies the radio frequency energy 
and produces a d-c voltage equal to half the peak-to- 
peak r-f voltage. C38 and filter FL8 remove the re- 
maining r-f component and couple the d-c voltage 
to a compensating network, CR3 and R61. FL8 is 
specially designed to attenuate all radio frequencies 
above approximately 2 megacycles and to pass all 
frequencies below that frequency with little or no 
attenuation. CR3 corrects for non-linearities in 
detector CR2 when the r-f signal level is low and 
detection takes place in the non-linear region of the 
diode. The degree of compensation is set by po- 
tentiometer R61 and is adjusted to obtain accurate 
down-scale readings on the front panel power level 
meter. M1 is calibrated to indicate the rms value 
of the r-f output signal. Potentiometer R62 adjusts 
the sensitivity of the meter and is set at the factory 
with accurate vhf power measuring equipment. 
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3-6 MODULATOR SECTION 


The purpose of the modulator section is threefold: 
to generate 400- and 1000-cycle sine waves for in- 
ternal modulation of the generator; to amplify all 
modulation signals for application to the r-f power 
amplifier; to control the power level obtained from 
the r-f amplifier for all types of operation by varying 
the bias on the r-f amplifier tube. The modulator 
consists of a resistance-tuned oscillator, V2, shown 
in Figure 3-7, a limiter and single-stage video am- 
plifier, V1 and V3, shown in Figure 3-8; and a cath- 
hode follower output stage and output level control 
tube, V4 and V5, shown in Figure 3-9. The modu- 
lator circuits are located along the upper portion 
of the right side chassis; the oscillator on the bot- 
tom portion. 


The modulation oscillator is a resistance-tuned sine 
wave generator of the Wein Bridge type. Basically, 
the circuit consists of a two-stage resistance-coupled 
amplifier which is caused to oscillate by the use of 
a frequency-selective positive feedback circuit. At 
the resonant frequency there is no phase shift in the 
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Figure 3-8. 


positive feedback circuit, so that a voltage of the 
resonant frequency on the grid of the first tube is 
reinforced by the output of the second tube and oscil- 
lation occurs. The two different frequencies of oper- 
ation are obtained by switching two different sets 
of resistors, R3 - R5 and R4 - R6, into the positive 
feedback network when the MOD.SELECTOR is 
turned from 400 4 to 1000 \. Precision resistors 
having good stability are used in the tuned circuit. 
Capacitors C2, C38, and C4 comprise the remainder 
of the tuned circuit. In addition, to the positive feed- 
back network, a negative feedback circuit is also 
- used to stabilize the oscillator, reduce distortion, 
and to maintain a constant output level. This cir- 
cuit consists of a 3-watt lamp I1 (used as a thermal 
resistance element having a positive temperature 
coefficient), resistor R8, and amplitude adjusting 
potentiometer R7. The high positive temperature 
coefficient of the lamp provides automatic ampli- 
tude control of the signal, for if the amplitude of 
oscillation tends to increase, the current through 
the lamp tends to increase, thereby increasing the 
lamp's resistance. Consequently, the negative 
feedback tends to increase and amplitude of oscil- 
lation is maintained constant. The amplifier por- 
tion consists of two medium-mu triodes, V2A and 
B, in a conventional resistance-coupled circuit with 
the output voltage being obtained from the cathode 
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Schematic Diagram of Modulation Limiter and Amplifier 


of the second stage, Although heater voltage is 
applied to the oscillator at all times the instrument 
is in operation, plate voltage is applied to V2 only 
when the MOD.SELECTOR switch is in the 400- 
or 1000-cycle position. 


The sine wave signal from the modulation oscil- 
lator or from an external signal source is coupled 
through the MOD. LEVEL control to the limiter tube 
V1, a 6BQ7 twin triode, then to video amplifier V3, 
a type 6CL6 pentode. The purpose of V1 is to limit 
the peak amplitude of modulating pulses, since for 
pulse modulation the input signal is fed directly to 
the grid of the limiting amplifier without passing 
through the MOD.LEVEL control. The limiting 
action of V1 begins at approximately +2 volts peak 
which is considerably more than that required for 
100% modulation of the output signal. Consequently, 
signals producing less than 100% modulation pass 
through the limiter unchanged, Limiting effectively 
squares the top of an incoming positive waveform 
above approximately 2 volts without affecting its 
rise and fall or introducing transients. The unin- 
verted signal from amplitude limiter V1 is then am- 
plified approximately 18 db by V3, a resistance- 
coupled 6CL6 pentode voltage amplifier, and coupled 
to output cathode follower V4. 
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From the limiter and amplifier, the modulating sig- 
nal is fed to output cathode follower V4, a triode- 
connected type 6CL6 pentode. For sine wave mod- 
ulation the signal from the cathode of V4 is coupled 
through switches S1E and SIF to the grid of the out- 
put level control tube V5 and superimposed on the 
variable bias voltage. The cathodes of both V5 and 
the r-f power amplifier V8 are connected together 
and returned to the -165-volt supply through re- 
sistor R35. Any signal placed on the grid of V5 
is therefore directly coupled from the cathode of 
V5 to the cathode of the r-f power amplifier V8. 
The d-c voltage level established at the cathodes 
of the two tubes is determined largely by the cur- 
rent flowing in V5. The current in V5 is controlled 
by the dual potentiometer voltage divider, R34, R37, 
and R40, in the grid circuit. The cathode bias for 
V8, and consequently the r-f output power, is varied 
by front panel output level potentiometers R37A and 
R37B. 


For pulse modulation the cathode of V4 is connected 
by the MOD. SELECTOR switch directly to the cath- 
ode of V5. The additional current drawn by V4 
through common cathode resistor R35 produces a 
sufficiently high bias to cut off the r-f amplifier 
and reduce the r-f output to zero. The modulating 
pulses are not applied to the grid of V5, and it now 
serves only ‘to control the peak level of the r-f out- 
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put pulse. Negative modulating pulses (the positive 
input pulse having been inverted in V3) at the grid 
of V4 cut off V4 and allow the cathode potential to 
return to the level set by V5 which establishes an 
r-f output level equal to the cw level as indicated 
on the output level meter. An r-f output pulse having 
an envelope shaped like the modulating pulse is 
then formed. 


3-7 MODULATION-MEASURING CIRCUITS 


The modulation-measuring circuits in the 608C indi- 
cate any modulation of the rf output signal between 0 
and 100%. These circuits consist of a stabilized 
wideband amplifier and a bridge-type metering circuit. 
The measuring circuit reads the peak value of the 
rectified modulation signal and is accurate for all 
waveforms. The meter is calibrated to indicate the 
percent modulation of a given amount of rf carrier 
power. The amount is established by SET LEVEL on 
the output level meter and is accurate for all settings 
of the output attenuator. 


The circuit diagram for the stabilized amplifier, 
shown in Figure 3-10, consists of two conventional 
resistance-coupled type 6AH6 pentodes, V18 and 
V19, The circuit is stabilized by negative feedback 


R40 R41 


560K 180K 180 
V4 MOD. SELECTOR O V5 
6 CLE 6 CLE 
CATH: FOL. fie | ce ee ee es / OUTPUT LEVEL 
aa af 
/ 7, C12 CONTROL 
» WWE 
FROM ‘ 
MOD. AMPL. EXT. MOD. 
V3 
C13 
100 


Figure 3-9. 
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© |ouTPuT LEVEL 


RE AMPL. 
R35 v8 
7500 


SO-L-9 


-165 VDC 


Schematic Diagram of Modulation Cathode Follower and Output Level Control Stages 


Sect.II Page 10 


+225 V0C 


V18 
6 AHE 


VOLTAGE AMPL. 


R89 
56 
FROM v 
RF POWER 
MONITOR 


Figure 3-10. 


and provides approximately 22 db gain to approxi- 
mately 2 megacycles. The feedback loop covers 
both stages, the feedback signal being coupled from 
the plate of the second stage throughdropping re- 
sistor R99 and blocking capacitor C55 to the cath- 
ode of the first stage. The circuit diagram for 
the bridge circuit is shown in Figure 3-11 and con- 
sists of diode rectifier V20 and twin-triode V21, 
the two triodes constituting two legs of the meter 
bridge. With no modulation signal applied to the 
amplifier, the steady-state d-c potential at the 
plate of amplifier V19 is coupled to the grids of 

- both triodes V21. R101 limits the grid current 
that can be drawn by section A of V21. R105 acts 
as a cathode bias resistor in the B section to 
limit current flow in that section. With equal 
current flowing in the two sides of the bridge, 
the bridge is balanced and the meter reads zero. 
Potentiometer R106 is a front panel zero ad- 
justment of the bridge that provides for variations 
in tube and component values. 


A modulation signal from amplifier V19 is rectified 
by diode V20, and the peak value of the rectified 
voltage is applied to the triode in one leg of the 
bridge, unbalancing the bridge and causing the me- 
ter to read upscale. The triode in the other leg 
of the bridge is unaffected by the modulation sig- 
nal as the signal is filtered out by the resistor 


V19 
6 AH6 


SO-L-8 
20 
Schematic Diagram of Modulation Indicator Amplifier 
R101 and by-pass capacitor C58. Potentiometer 


R104 sets the sensitivity of the meter and is ad- 
justed for correct calibration of the meter. 


v20 
5726 /6AL5W 
RECTIFIER 


FROM 
VOLTAGE vai 
AMPL 12AU7/5814 
vie METER TUBE 
+225V DC 


Figure 3-11. 


Schematic Diagram of 
Modulation Meter Bridge 
and Rectifier 
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3-8 POWER SUPPLY 


The power supply for the signal generator consists 
of two electronically regulated high voltage supplies, 
one providing -165 volts dc, the other providing +225 
volts dc, with the chassis at zero potential. Each 
regulator is supplied from a full-wave bridge-type 
silicon rectifiers with a separate high voltage wind- 
ing on the power transformer. The power trans- 
former also supplies a-c voltage for all electron 
tube heaters except the r-f oscillator and power 
amplifier. The primary winding of T1 is divided 
into two parts and may be operated in series for 
230-volt lines or in parallel for 115-volt lines. 
The output of each regulated supply is adjustable 
by screwdriver adjusted potentiometers R80 and 


, 


3.2A-11SV 
6A-230V 


«if 


Figure 3-12. 
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R71 on the rear instrument chassis. The +225-volt 
supply uses the -165 supply for a reference voltage; 
consequently, a change in the -165 volts also affects 
the output from the +225-volt supply. 


Since the two regulated power supplies are identical 
in operation, only the -165-volt supply will be dis- 
cussed. Figure 3-12 shows the complete schematic 
for both supplies. V14, V15, and V16 constitute the 
voltage regulator circuit for the -165-volt supply. 
V15 is a constant-voltage tube which provides a 
reference bias for voltage amplifier V14. V16A 
operates as the regulator tube (or variable resistor) 
controlled by the voltage at the grid of V14. If the 
regulated output from the cathode of V16A tends to 
increase, the voltage at the grid of V14 tends to in- 


VI6B 
VIZ 3 6080/6487 
6080/6AS7 SERIES 


SERIES REGULATOR REGULATOR 


R66 
150K 


vi2 
6AU6 
AMPLIFIER 


220K SOK 150K 


(+225 VOLTAGE 
SET) 


VI6A 
$ 6080 /6AS7 
SERIES REGULATOR 


Vvi4 
6AU6 


(+165 VOLTAGE 
SET) 
Vi5 


5651 
REFERENCE TUBE 


-165 vOC 
SO-E-I17 


Schematic Diagram of Regulated Power Supplies 
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crease, causing V14 to draw more current. This 
lowers the plate voltage of V14 and consequently 
the grid voltage of VI6A, resulting in a greater plate 
resistance for VI6A. The greater plate resistance 
causes a greater voltage drop across V16A, in- 
stantaneously compensating for the increased volt- 
age at its cathode and resulting in a substantially 
constant voltage output. 


If the regulated output tends to decrease, the re- 
verse of the above action occurs, also tending to 
maintain the cathode voltage constant. Ripple in 
the output voltage is coupled to the grid of V14 by 
capacitor C44, while slower variations in the d-c 
level are fed to the grid of V14 through voltage di- 
vider R79, R80, and R81. The bias of V14, and 
thus the output voltage level from V16A, is deter- 
mined by the setting of R80. 


The operation of the +225-volt supply is identical; 
but due to additional current requires (approximately 
150ma), three regulator tubes (V13A and B, V16B) 
must be used in parallel. The reference voltage for 
the +225-volt supply is obtained directly from the 
output of the -165-volt supply. 


3-9 RF TUBE HEATER SUPPLY 


Constart amplitude heater voltage is supplied to V6 
and V8 by a regulated supply consisting of CR16 
through CR19, Q1, and reference diode CR20. Diode 
CR20 supplies the base of Q1 with a constant volt- 
age. Since the transistor configurationis anemitter 
follower, the emitter remains at the same potential 
(+0.3V) as the base. 
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4-1 INTRODUCTION 


Section IV contains instructions for preventive 
maintenance, trouble localization, tube replace- 
ment procedures, and internal adjustments in the 
Model 608C Signal Generator. To assist with ser- 
vicing the signal generator, a trouble shooting chart 
and circuit-tracing block diagram are also included. 
At the end of this section will be found additional 
locating illustrations, tube socket voltage and re- 
sistance diagrams, and the schematic diagram for 
the complete equipment. 


The following information can be found in this 
section: 


4-2 Cabinet Removal 
3 Periodic Checks and Routine Care 
-4 Test Equipment and Special Tools 
Required 
4-5 Localizing Trouble 
4-6 Power -Supply Troubleshooting 
and Adjustment 
4-7 System Analysis Check Chart 
4-8 Replacement of Electron Tubes 
4-9 Radio Frequency Oscillator Tube 


Replacement 

4-10 Radio Frequency Amplifier Tube 
Replacement 

4-11 Replacement of Electron Tubes within 
the Regulated Power Supplies 

4-12 Attenuator Probe Replacement 

4-13 Replacement of Lamp I1 

4-14 Calibration of the Percent Modulation 
Meter 

4-15 Output Volts Meter Calibration and 
RF Power Monitor Service 

4-16 Trouble Shooting Chart 


4-2 CABINET REMOVAL 


To remove the instrument chassis from the cabinet, 
loosen the four captive screws on the rear of the 
cabinet and pull the instrument from its cabinet by 
the guard-rail handles. The rear of the instrument 
chassis is supported on steel rollers and should 
move freely from the cabinet. 
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SECTION IY 
MAINTENANCE 


ls 
I 


| 


=! = 
SEs 
S= = = 
SS 55 
sas 

= 55" 
a bs ean: 

ome en 


CABINET RETAINING SCREWS 


( Captive type ) 608C-A-3 


Figure 4-1. Cabinet Removal Diagram 


4-3 PERIODIC CHECKS AND ROUTINE CARE 
PREVENTIVE MAINTENANCE - 


Reasonable care in transporting, handling, and 
operating the 608C Signal Generator will help to 
prolong its useful life and minimize trouble. No 
special checks are required other than a general 
alertness for the effects of misuse, loose controls, 
condition of cables and connectors, and possible 
damage that may be evident in its general appear- 
ance. A limited but useful operational check may 
be performed without the use of external equipment 
by operating the equipment as instructed in para- 
graph 2-6, indications of normal operation being 
read from the two front panel meters. If the equip- 
ment has been subjected to unusual conditions - ex- 
cessive moisture, dust, heat, vibration, etc. - it 
is suggested that the instrument be removed from 
the cabinet and inspected for dirt or moisture ac- 
cumulation, loosened components, or any possible 
sign of damage. Forced air under medium pres- 
sure is recommended for dusting and drying, although 
care must be taken not to vary the settings of the 
internal adjustment potentiometers and capacitors 
during the process. When tightening nuts and screws, 
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FREQ. MEGACYCLES 
DRIVE DIAL HUB 


FREQ. RF OSC, 
STOP CAPACITOR 
GEAR DRIVE SHAFT 


AMP 
FINE TRIMMER 
FREQ, TOP 
ADJUST. MECHANISM 
OSC. 
AMP WORM 
TRIMMER DRIVE 


RF AMP 
SLIDING 
COUPLER 


AMP 
TRIMMER 
TOGGLE NUT 


RF AMP 
CAPACITOR 
DRIVE SHAFT 


AMP TRIMMER 
DRIVE LINK 


AMP 
WORM 
DRIVE SHAFT 


AMP 
WORM 
DRIVE 


MP-S- 232 


Figure 4-2. R-F Tuner Drive Mechanism 


various degrees of pressure are required depending 
on the strength of the material and weight which 
is supported. Avoid overtightening. 


LUBRICATION — 


The 608C is thoroughly lubricated at the factory. 
The gears in the r-f generator housing operate at 
slow speeds and transmit negligible power. Fully 
shielded ball bearings are used in many applica- 
tions and require no subsequent attention. Ball 
bearings that are not fully shielded require only 
light machine oil. The two worm gears used in the 
tuning capacitor drive should be cleaned and lu- 
bricated approximately every sixty days. If clean- 
ing and relubrication are needed after prolonged 


use of the instrument, excessive dust accumulation, 
or drying of lubricant, reference to the following 
chart and Figures 4-2 and 4-6 will assist with re- 
newing the lubricants at various points on the r-f 
generator assembly. The two worm gears used in 
the tuning capacitor drive are lubricated with 
“Moly Lubricant”. All remaining sleeve bearings 
and rubbing surfaces - including the small pulleys 
used in the attenuator drive system - are lubricated 
with a light synthetic oil such as Shell Tonna Oil G. 
The bakelite RANGE SELECTOR drive shaft and 
the attenuator drive shaft - not shown in the 
illustration - require lubriplate grease #2 where 

they enter the r-f generator housing. In all cases, 
AVOID OVER-LUBRICATION or use of light 
weight oil on worm gears. 
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LUBRICATION CHART 


Lubrication Point 
(Figures 4-2, 4-6) 


Oscillator and amplifier 
worm gears 


AMP TRIMMER 
Stop mechanism 
Toggle nut 
Drive 


AMP 
Worm drive shaft 
Sliding coupler 


Lubricant 


"Molykote(type Z)" 


Light machine oil 


Attenuator 
Pulleys 
Drive shaft front 
panel bearing 


Housing guide slot Lubriplate #2 


Note: In all cases, avoid over-lubrication. 


4-4 TEST EQUIPMENT AND SPECIAL TOOLS 
REQUIRED 


A special wrench for removing r-f power amplifier 
tube V8is included with the signal generator and is 
located inside the instrument cabinet mounted beside 
the r-f generator housing. Test equipment recom - 
mended for servicing the signal generator is listed 
in Table 4-1. 


4-5 LOCALIZING TROUBLE 


The first step in correcting any trouble which may 
occur inthe signal generator is toisolate the section 
of the equipment that causes the trouble. The var- 
ious circuits of the 608C occupy easily definedareas 
and offer very good circuit accessibility. Figures 
4-10 and 4-11 will prove helpful in locating circuits 
within the r-f generator housing. Isolation ofa cir- 
cuit failureis best accomplished by considering the 
basic sections shown in the block diagrams in Fig- 
ures 2-2 and 3-1. 


4-6 POWER SUPPLY TROUBLESHOOTING 
AND ADJUSTMENT 


A systematic trouble-localization procedure is out- 
lined in Table 4-2. The typical values given were 
obtained with a reliable 5000-ohm/volt multimeter. 


When the correct voltage reading (shown inthe sec- 
ond column) is obtained, the particular circuit tested 
may be assumedto be operating properly. The con- 
dition which results inanincorrect or unstable volt- 
age indication should be corrected as instructed in 
the service note in the third column. Components 
are identified in the Figures referenced in the first 
column. 
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All voltages are measured between the indicated 
point and chassis ground. When possible, use a 
variable voltage line transformer to adjust the line 
voltage from 105 to 125 volts while measuring the 
power-supply voltages. Marginal operation is 
quickly detected in this manner since the regulated 
voltages shouldremain stable during such line volt- 
age changes. The power-supply circuit is shown 
in block diagram form in Figure 4-3, 


4-7 SYSTEM ANALYSIS CHECK CHART 


Table 4-3, a system analysis check chart, lists the 
test points and the measurement data taken at each 
point. 


Measurements made at these test points provide 
positive means for isolating a source of trouble to 
a small circuit area since the measurement data 
may be analyzed to determine the type of failure. 
For example, insufficient gain through an amplifier 
normally indicates a weak tube, distortion may in- 
dicate a gassy tube, shorted coupling capacitor, 
faulty resistor, etc. A faulty resistor can be lo- 
cated by voltage and/or resistance measurements at 
the tube socket terminals and by comparing the 
readings with those given in the tube-socket volt- 
age-resistance diagrams at the rear of the manual. 
A shorted capacitor usually may be located by 
measuring the resistance across it; lowor zero re- 
sistance indicates the capacitor is shorted. An 
open capacitor may be located by substitution. 


Unless otherwise noted, the values given in the 
chart were measured between indicated point and 
ground with a 20,000-ohm/volt multimeter. When 
measurements should be made with a high-im- 
pedance voltmeter or a meter with greater sensi- 
tivity, the requirement is noted. 


To start, set the generator for 100-mc CW oper- 
ation and an output level of 0 dbm, then shift con- 
trols as instructed in the chart. Follow steps in 
order given: some steps assume satisfactory indi- 
cations were obtained from previous measurements. 
Initial control settings: 


Power Switch ON 

MOD SELECTOR CW 
FREQUENCY RANGE D 

FREQ 100 

MOD LEVEL minimum 


AMP TRIMMER 
OUTPUT LEVEL 


Set for maximum output 
Set for SET LEVEL reading 
on OUTPUT VOLTS meter 
0 dbm 

maximum 


ATTEN 
XTAL CAL GAIN 


OUTPUT LEVEL should be adjusted toSET LEVEL 
unless otherwise specified 
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Table 4-1. Recommended Test Equipment 


Critical Specifications 


DC Voltage Range: 0.1-360V 
Voltage Accuracy: 42% of reading 
Resistance Range: 100 megohms 
Input Impedance: 100 megohms 


Instrument 
Type 
General 
Purpose 
Multimeter 


Application 


@® 410B or 
@® 412A 


General purpose voltage 
and resistance 
measurements 


Clip-On Range: 20-200 ma System analysis checks ® 428A/B 
Milliammeter | Accuracy: 40.1 ma 
AC VTVM Range: 0.01-6.5V High impedance and/or @ 400D 
Accuracy: +2% of reading low level AC measurements 
Input Impedance: 10 megohms 
Crystal Range: 10 to 480 mc Main frequency calibration Measurements 
Calibrator Accuracy: 0.1% Corp Model 111 
Oscilloscope Bandwidth: 20 cps - 20 ke Waveform measurements 
Sensitivity: 0.2 mv/em-5 v/em and observation 
Input Impedance: at least 15K ohms 
VHF Detector | Range: 10 to 480 mc Main frequency calibration @ 417A 


Sensitivity: approximately 5 pvolts 


Detector Frequency Range: 10 mc-420 mc General purpose detector 
Mount Frequency Response: +0.5 db 
Sensitivity: Approx 0.35 mw/100 mv 

RF Power Power Range: 0.01-10 mw VHF output power @ 431B Meter 
Meter and Frequency Range: 40-420 mc measurements and 
Bolometer Accuracy: +5% of reading @® 478A Mount 
Mount 

Pulse Output: +5 volts peak External pulse modulation 
Generator Frequency Range: 40-420 mc of generator 


Rise Time: >4 psec, 40-220 mc 
>1 psec, 220-420 mc 


Test Frequency Range: 20 cps-20 kc External AM of generator @ 200AB 
Oscillator Output: 0.5 vrmsacross 15K ohms 
Head Phones | Impedance: 600 ohms Main Dial Frequency 
Calibration 


Table 4-2. Power Supply Troubleshooting 


Tl 6.3 volts ac rms This voltage should be between 6.2 and 6.3 volts rms 


(filament windings) when the line voltage is 115 volts. A noticeably higher 
or lower voltage indicates that the line voltage is sig- 
-165V dc 
(regulated) 


nificantly more or less than 115 volts 


This is a stable regulated voltage set to -165V by ad- 
justment of R80. If this voltage is significantly high, 
low, or erratic, check voltage across V15; it should 
be a steady 90 volts. For excessively high output, 
check V14; for too low output check V16A and output 
of CR12, 13, 14, 15 (100 vde should be applied to pin 2 
of V16A; figure 4-12). Low voltage to regulator will 
cause unstable operation of the regulator. 


C45 
(across terminals) 
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Table 4-2. Power Supply Troubleshooting icone d) 


vié6B +225V de This is a stable regulated voltage set to +225V by ad- 
(pin 6) (regulated) justment of R71. If this voltage is significantly high, 
check V12; if too low, check V13 and output of CR8- 
CR11 (390 vde should be applied to pins 2 and 5 of 
V13). Low voltage to the regulator will cause unstable 
operation of the regulator. 


This voltage is applied only to the two r-f tubes 
within the r-f generator housing. If this voltage is 
significantly high, one of the r-f tube filaments 

may be open. 


FL1 
(red band) 


6.8 vde 
(regulated) 


RECTIFIER 
CR4 ~ CRS 


VOLTAGE REGULATOR 
V12, V13, VI68 


+225V DC REGULATED 
OUTPUT ADJUSTED 3Y R7! 


+360V 0C 
INPUT 


HEATER SUPPLY 6.8VOC REGULATED 


REGULATOR 
Qi, CR20 


12.6 VAC 
FROM 
T/ 


VOLTAGE REGULATOR 
V4, VIGA 


“165V0C REGULATED 
OUTPUT ADJUSTED 8Y R&O 


RECTIFIER +260V 0C 
INPUT 
CRE 


80-L~198 


REFERENCE TUBE 
¥15 


Figure 4-3. Block Diagram of Power Supply 
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Table 4-3. 


System Analysis Check Chart 


Test Possible Cause of 
Point Controls Normal Abnormal Indication 


for SET LEVEL -165 vde See Table 4-2 (C45) 
10 mv ac 


for SET LEVEL 
max Cw 


R42 


CR7 


CR7 


MOD SEL | OUTPUT LEVEL 


CW for SET LEVEL 
max cw (max output) 
max ccw (min output) 


for SET LEVEL 


400 wv for SET LEVEL 
PULSE for SET LEVEL 
for SET LEVEL 


Any position 
MOD SELECTOR: CW 
OUTPUT LEVEL: for SET LEVE 


MEGACYCLES dial: at low-fre- 
quency end 


FREQUENCY RANGE: 


A band 
B band 
C band 
D band 
E band 


MOD SELECTOR: CW 


OUTPUT LEVEL: 
max ccw (min output) 
for SET LEVEL 
max cw (max output) 


Set for 400% modulation at 
10 mec and 100 me 


10% mod 
30% mod 
50% mod 
80% mod 


MOD SELECTOR: CW 


OUTPUT LEVEL: 
max ccw (min output) 
for SET LEVEL 

max cw (max output) 


260 vde, 1.4 vac 
90 ma de 
95 ma de 


82 ma dc 


Excessive ripple: C42 

Low voltage: CR12 thru CR15 or ex- 
cessive current drawn by subsequent 
circuits 


+340 vde, 2.7 vac Excessive ripple: C40 

155 ma de Low voltage: CR8 thru CR11 or ex- 

175 ma de cessive current drawn by subsequent 
circuits 

147 ma de 

+225 vde See Table 4-2 (V16B) 

10 mv ac 

6.8 vde See Table 4-2 (FL1) 


Check -165V Supply, oscillator 
tube and associated components 


-60 vdce 
-80 vde 
-80 vde 
-60 vde 
-60 vde 


With modulator disconnected from 
filter FL6, inadequate voltage range 
indicates poor V5 or defective com- 


approx +30) yde ponent in control circuit (see C12). 


approx +3.6 vdc 
approx -6.4 vdc 
When disconnected 
from rf generator 
ccw approx +29 

cw approx -24 


AC volts Insufficient signal indicates low am- 

10 mc 100 mc plification farther back in modulator 
48 3 (see R15, R23, C11 & R380). 
-3 275. 
2 1.2 
7 1.8 


Use electronic 
voltmeter 


Rough, insufficient, or excessive 
voltage: check R34, R37, R38, and 
R40 


+23 vde- 
-2 vde 
-30 vde 
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Table 4-3. System Analysis Check Chart (cont'd) 
Test Possible Cause of 
Point Controls Normal Abnormal Indication 
Turn off for this measurement Nearly infinite 50 ohms indicates shorted C37, or 
resistance C69; 25 ohms indicates both C37 and 
C69 shorted. 


MOD SELECTOR 


400% - 1000% 2 vac rms Adjust R7 to obtain correct voltage; 
+6.4 vde if necessary, change [1 


Set for 400% modulation Use electronic Defective R2, MOD LEVEL control 
at 10 mc voltmeter 


10% .017 vae 
30% . 048 vac 
50% . 083 vac 
80% .141 vac 


Set for 400% modulation Use electronic Low output indicates weak V1. Gain 
at 10 mc voltmeter should be approximately equal for 
10% 068 vac these signal levels. 


30% -195 vac 
50% .32 vac 
80% .56 vac 


Set for 400% modulation Low output indicates weak V3. Gain 
at 10 mc should be approximately equal for 
10% these signal levels. 


30% 


50% 
80% 


Set for 400° modulation Low output indicates weak CR2 (and 
at 10 mc would be accompanied by inability 
to reack SET LEVEL on OUTPUT 
10% .014 vac 
30% AVAL wees VOLTS meter). See Para 4-14. 


50% . 174 vac 
80% 1.2 vac 


MOD SELECTOR: CW These voltages vary depending upon 
Adjust OUTPUT LEVEL for forward resistance of CR2 and CR3; 


: ‘ if variation is greater than +10%, 
OUTPUT VOLTS reading of: CR2 and/or CR3 may be bad. 


-1 volt 

half scale 
SET LEVEL 
full scale 


Set for 400% modulation Low voltage indicates weak V18 
at 10 mc or V19 


10% 
30% 
50% 
80% 


* Note: The next five steps constitute a sequential check of the modulator amplifier 
and modulation meter amplifier circuits. The voltages shown for R15 are 
the approximate voltages required for modulation of the r-f output signal. 
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Table 4-4. Adjustments and Checks Re- 


quired after Tube Replacement 


Tube Check or Paragraph Reference 
Positions 


Check operation with modulation 


Check operation with internal 
modulation 


Check operation with internal 
modulation 


Check operation with internal 
modulation 


Check range of output level control 
(should obtain 0 to full-scale de- 
flection on OUTPUT VOLTS meter) 
See paragraph 4-9 
See paragraph 4-10 
See paragraph 4-11 


Check for indication of modulation 
percentage 


Check for indication of modulation 
percentage 


Check for indication of modulation 
percentage 


Check zero set of PERCENT MOD- 
ULATION meter 


4-8 REPLACEMENT OF ELECTRON TUBES 


When replacing tubes in the Model 608C, it is re- 
commended that a check be made on the operation 
of the instrument before and after each new tube 
trial; and if no improvement is noticed, the original 
tube should be returned to the socket. Figure 4-4 
locates all electron tubes in the equipment. Table 
4-4 lists the tubes of the signal generator with a 
suggested check and paragraph reference if ad- 
justments are necessary. 


This instrument may have type 6AS7G tubes, re- 
placing type 6080 tubes. 


These tubes are electrically interchangeable, and 
replacement tubes can be of either type. The type 
6AS7G tubes have special clamp adapters around 
the base, and these adapters should be placed on 


replacement tubes of the 6AS7G type. They may 
be discarded, however, if type 6080 tubes are 


used for replacement. 


4-9 RADIO FREQUENCY OSCILLATOR TUBE RE- 
PLACEMENT 


Replacement of the radio frequency oscillator 
tube V6 may affect the calibration of the fre- 
quency dial and may change the heater supply 
voltage for the oscillator and power amplifier 
tubes. In addition, the plate current of the pencil 
triode tubes may differ widely in a given applica- 
tion. The heater voltage must be checked and, if 
necessary, reset to proper value; plate current 
must be held to between 18 and 27 milliamperes 
by tube selection. To replace oscillator tube V6, 
refer to Figure 4-5 and proceed as follows: 


a. Remove frequency dial and top plate from r-f 

generator housing to gain access to tube com- 
partment. The frequency dial is accurately indexed 
on its hub by two pins which assure exact position- 
ing upon replacement of dial on hub. 


b. Remove socket from base of V6 by straight pull. 


c. Remove cathode clip from tube. 


Figure 4-4. Tube Location 
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d. Remove the two 6-32 screws holding retainer 
plate; then remove plate and fiber spacer. 


e. Lift tube gently from hole by straight pull. 


f. Replace tube in reverse order of above steps. 


g. Connect a dc voltmeter to the inside lead 

of FL1. The dc meter should indicate 
6.3 vdc. If necessary, change the value of R127 
to obtain 6.3 vdc. 


h. With equipment turned off, break green lead 

to C15, a feed-thru type capacitor in the r-f 
generator tube compartment, and insert a 0-50 ma 
milliammeter, 


i. Set the frequency range switch to the E band 

and turn equipment on, Milliammeter should 
read between 18 and 27 ma, If it does not, try 
another replacement tube. 


j. Using an external standard calibrator of known 

accuracy, check the frequency calibration 
throughout the range of the signal generator, not- 
ing points that are significantly off frequency. 


k. To correct the frequency calibration at the high 

frequency end of all bands simultaneously, ad- 
just trimmer capacitor C18, which is accessible in 
the tube compartment in r-f generator housing. 
This adjustment has only minor effect at the low 
frequency ends of the ranges. 


4-10 RADIO FREQUENCY AMPLIFIER TUBE RE. 
PLACEMENT 


Replacement of the r-f amplifier tube can affect the 
heater voltage applied to r-f oscillator and power 
amplifier tubes in the generator housing and may 
also limit the maximum power output available from 
the signal generator. Both of these possibilities 
should be checked as described below. To remove 
r-f amplifier tube V8, refer to Figure 4-5 and pro- 
ceed as follows: 


a. Remove frequency dial and top plate from r-f 
generator housing to gain access to tube com- 
partment. 


b. Remove socket from base of V8 by straight pull. 
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Cc. Remove cathode clip from tube. 


d. Using the special wrench located on instrument 
chassis convenient to generator housing, loosen 

threaded retainer ring which holds V8 in housing. 

Remove retainer ring and neoprene washer. 


e. Withdraw old tube and replace with new type 
5876 tube 


f. Following replacement of V8, check and, if 
necessary, adjust the heater voltage as in- 


structed in paragraph 4-9¢ for the r-f oscillator 
tube. 


g. Check the power output throughout the full fre- 

quency range of the signal generator reading 
the self-contained power level meter with the AMP. 
TRIMMER control set for maximum output. A full- 
scale reading should be obtainable over the entire 
frequency range. 


4-11 REPLACEMENT OF ELECTRON TUBES WITHIN 
THE REGULATED POWER SUPPLIES 


The output voltage from either or both of the reg- 
ulated] 2r supplies may be affected slightly by 
a change in any one of the tubes within the supplies. 
The two power supplies are interdependent in that 
the setting of the +225-volt supply depends upon a 
reference point established by the -165-volt supply; 
therefore, a tube change in the -165-volt supply 
can also change the output from the +225-volt supply. 
All tubes and components in the power supplies are 
located on the chassis at the rear of the signal gen- 
erator. 


To check the output voltage from the power supplies 
following service or tube replacement, refer to 
Figure 4-9 and proceed as follows: 


a. With the MOD.SELECTOR switch set to the 
1000 position and the other controls in any po- 
sition, turn equipment on. 


b. Connect the positive lead of a voltmeter having 


a sensitivity of 5000 ohms per volt or better 
to ground, 


c. Connect the negative lead to pin 7 of V15. 
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RF POWER AMPLIFIER RF OSCILLATOR 


BH RETAINER SCREWS 
a 


77 
4s 


arg, Gant PLATE 


WRENCH 


7 


V6 


(REMOVE BY 
STRAIGHT PULL) 


RETAINER RING 
=. | 
NEOPRENE WASHER 
ae 


[ocean anes SPACER 


(REMOVE BY 


STRAIGHT PULL) CATHODE CLIP 


CATHODE CLIP = . TUBE SOCKET 


TUBE SOCKET : LD-L-682 


Figure 4-5. Diagram showing Tube Replacement for 
R-F Oscillator and Amplifier 
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d. Voltage should now read -165 volts. If neces- 

Sary, adjust R80 to obtain -165 volts. This valt- 
age should then remain stable with line voltage 
changes between 103 and 127 volts, 


e. Reconnect voltmeter with the negative lead to 
ground and the positive lead to pin 6 of V13. 


f. Voltage reading should be +225 volts. If neces- 

sary, adjust R71 to obtain +225 volts. This 
voltage must remain substantially constant with 
line voltage changes between 103 and 127 volts. 


g. Connect a de voltmeter to the inside lead 

of FL1. The dc meter should indicate 
6.3 vde. If necessary, change the value of R127 
to obtain 6.3 vdc. 


h. Voltage reading as read on the 412A volt 

meter scale should be approximately 6.8 
volts. FL1 has approximately 0.4 volt IR drop; 
hence, the voltage on the tubes will read about 
6.4 volts. 


4-12 ATTENUATOR PROBE REPLACEMENT 


If the electrical components of the output attenuator 
are damaged, such as described in the "WARNING" 
on page II-3 (paragraph 2-5), repair or replace if 
necessary. This condition may be confirmed by 
measuring the vswr of the attenuator at the RF OUT- 
PUT jack. The vswr should measure less than 1.2. 
If investigation shows an attenuator to be defective, 
proceed as follows: 


CAUTION: During removal and replacement of the 
probe, extreme care must be exercised. The probe 
consists of a cylindrical metal tube with a series of 
spring contact fingers around its periphery at one 
end, which can be accidentally bent or twisted. 
Also, it will be noted that one of the fingers is bent 
toward the center of the probe slightly. Do not at- 
tempt to straighten it since it has been made this 
way to assure clearance between the probe and the 
end of the guide slot in the attenuator housing. It 
is of greatest importance to make certain that the 
probe is not subjected to shock. If the probe is 
subjected to shock, the electrical components at- 
tached to the end of the probe can be broken or their 
position altered with a consequent change in the 
electrical characteristics of the probe. 
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a. Turn the attenuator control on the front panel 
until the probe reaches the end of its travel to 
the rear of the attenuator housing. 


b. Refer to Figure 4-7b. Remove the nut and 

washer that hold the drive cable in the probe 
drive screw in the top of the attenuator probe. Lift 
the cable out of the screw slot. 


c. Remove probe drive screw from probe body 
by removing inner nut and unscrewing. 


d. Carefully remove the probe by sliding it out 
of the attenuator housing. 


e. If the damage to the attenuator probe is limited 

to a burned out resistor and if a replacement 
resistor is available, the attenuator may be re- 
paired by carefully unsoldering the old resistor, 
using a low temperature soldering iron, and re- 
placing the resistor. Soldering must be done quickly 
and neatly with low temperature solder. Care must 
be taken to duplicate the original workmanship as 
closely as possible by positioning the new part exactly 
as the old one was and by applying as little heat in 
the soldering process as is possible. 


f. If repair is not possible, the probe and cable 
must be replaced. It will then be necessary to 
remove the RF OUTPUT jack from the front panel 
and release the cable from the clamp holding the 
cable to the top of the side gusset. The entire probe 
assembly may then be removed from the instrument. 
Replacement probes are complete with cable and 
panel jack and require no adjustment of the impe- 
dance-matching network upon installation. 


g. Insert the new or repaired probe in the atten- 

uator housing. Care must be taken in starting 
the probe into the housing since the diameter at the 
probe contact fingers is slightly greater than the 
inner diameter of the housing. The contact fingers 
should be depressed slightly while starting the probe 
into its housing. 


CAUTION: Under no circumstances should the 
probe be forced. 


h. Replace the split drive screw in the probe, 
making certain that the screw slot is parallel 
to the axis of the housing, 


i. Set the attenuator drive cable in the screw slot 

and replace both washers and nut. Do not tighten 
the nut. The cable must move freely through the slot 
until the probe penetration has been set. 
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SHAFT ADJUSTABLE LENGTH 
a PULLEY MOUNTING SHAFT 


TRIMMER DRIVE 


MECHANISM REAR PULLEY 


ATTENUATOR PROBE 
DRIVE SCREW AND 
CABLE MOUNTING 

NUTS 


GUIDE SLOT 


ATTENUATOR 


DRIVE CABLE “S = OUTPUT SIGNAL 


CABLE TO FRONT 
PANEL JACK 


PISTON TYPE 
ATTENUATOR 
PROBE 
ATTENUATOR DRIVE PULLEY 
(DRIVEN BY SHAFT FROM ATTENUATOR 
ATTENUATOR DIAL ON FRONT PANEL) PROBE HOUSING MP-S-233 


Figure 4-6. R-F Generator Assembly Rear View, 
Showing Output Attenuator Drive System 
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RF OUTPUT 
CONDUCTOR 
(SOFT SOLDER) cé69 


MOUNTING STRAP 


GROUND SIDE 


RF OUTPUT SIGNAL 


C37 PICKUP LOOP 


SLUG OF 

IMPEDANCE 

ADJUSTING R59 R58 

CAPACITOR (SOFT SOLDER) 

IMPEDANCE MATCHING NETWORK 608C=A-I 


Figure 4-7a. R-F Output Attenuator Probe, showing Front View of Pickup Loop 


j. Secure the r-f cable to the clamp on the side 
gusset. (Cable routing is shown in Figure 4-9 


and 4-10.) 


, k. Connect the instrument to a source of 115-volt 


DRIVE CABLE 


a-c power. Turn on the power switch. 


S 1. Unless otherwise specified, the operating con- 
] trols should be set as follows: 

MOD.SELECTOR - CW 
FREQUENCY CONTROL - 20 megacycles 
FREQUENCY RANGE - A band 
AMP. TRIMMER - Adjust for max. output 
OUTPUT LEVEL - AdjustforSET LEVEL 
MOD. LEVEL - Counterclockwise 
Attenuator - Odbm 


PROBE BODY 


m. Connect a power meter, such as the @ Model 
430B, through a bolometer mount (® Model 
476A or equivalent) to the RF OUTPUT jack. 


RF OUTPUT CABLE Lo-s-30 _ n,. Remove r-f generator side plate so that clearance 
between the attenuator probe and r-f amplifier 
Figure 4-7b. Rear View Showing Attaching Parts tank may be observed. 
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CAUTION: The following step must be executed as 
carefully as possible to insure that the pick-up loop 
does not make contact with any one of the ampli- 
fier coils. These coils are the power amplifier 
tuning coils and are at B+ potential. Contact with 
the attenuator pick-up loop could be destructive to 
the attenuator components. 


o. With the attenuator dial set exactly on 0 dbm 

and the OUTPUT VOLTS meter set to SET LEV- 
EL, manually advance the attenuator probe into the 
housing until the r-f output signal is exactly 1 milli- 
watt (0 dbm) as read on the external power meter. 


p. Tighten down the nut on the split screw so that 

the probe may be actuated by its drive system. 
Carefully check to see that there is clearance be- 
tween the various turret coils and the pick-up loop 
when the attenuator dial is set to +7 db. 


q. Replace r-f generator side plate. Using the 

power meter, check the output at 0 db (1.0 milli- 
watt) at the higher frequencies on the B, C, D, and 
E bands. If necessary, the self-contained output 
meter calibration can be adjusted by means of R62 
(see Figure 4-10). See paragraph 4-15 for complete 
OUTPUT VOLTS meter recalibration instructions. 


4-13 REPLACEMENT OF LAMP [1 


Lamp Ilacts as a thermal resistance having a high 
positive temperature coefficient and is used to main- 

‘tain constant output voltage from the 400- and 1000- 
cycle oscillator. The S6 type lamps used for this 
purpose ordinarily vary widely from one lamp to 
another and produce widely varying output voltage 
from this oscillator. Potentiometer R7 is provided 
for adjustment of the oscillator output voltage for 
various $6 lamps. 


After the lamp Ilhas been replaced, the oscillator 
voltage, as measured at pin 3 of V2, should be ad- 
justed to 2 volt rms; if it cannot be adjusted to this 
value, another lamp must be tried. 


4-14 CALIBRATION OF THE PERCENT MODULA- 
TYON METER 


Recalibration of the PERCENT MODULATION meier 
may be necessary following a repair of the modulation 
measuring circuits or after replacement of the meter 
itself. The method of calibration outlined below 
requires the use of a peak-reading electronic volt- 
meter capable of measuring a-c voltages to 500 
megacycles, such as the @ Model 410B, and re- 


quires a tuned step-up transformer to obtain ade- 
quate output voltage from the generator for measure- 
ment. Basically, this method of modulation mea- 
surement consists of measuring the peak value of 
the r-f output signal with and without modulation. 
A doubling of the peak output voltage indicated on 
the multimeter represents 100% modulation of the 
output signal, while lesser percentages of modu- 
lation are indicated by proportionally smaller volt- 
age increments. 


To measure modulation by the voltmeter method, 
it will be necessary to fabricate a tuned circuit 
Similar to that shown below. Materials at hand may 
be used as substitutes for those listed. 


COIL A 


COIL B 


Coil form -- 
3/4 inch diameter by approximately 2 inch long. 
Ceramic, polystyrene or similar material. 


Coil A -- 
5 turns of solid #20 wire spaced 1/8 inch be- 
tween turns. 


Coil B -- 
2 turns of solid #20 wire spaced 1/8 inch be- 
tween turns, (Approximately 1/4 inch spacing 
between coils A and B.) 


Tuning capacitor -- 


7 to 45 yf. 


The following procedure for calibrating the PER- 
CENT MODULATION meter may be used with either 
internal or external modulation. 


a. With the controls set as below, turn the power 
switch on and allow the instrument to warm up. 
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FREQUENCY RANGE - C band 
MEGACYCLES dial - 75 to 85 mc 

MOD. SELECTOR - 1000 

AMP. TRIMMER - Adjust for max. output 


OUTPUT VOLTS meter - Adjust to SET LEVEL 
PERCENT MODULATION Adjust for 0% 
Attenuator - Odbm 


b. Connect the signal generator to the test apparatus 
as shown in the diagram below. 


608C-A-5 


'p Model 608C @ Model 410B 
VHF Signal Generator VHF Vacuum Tube Voltmeter 


c. Set the 410B voltage range switch to the 10- 
volt a-c range. 


d. Adjust the capacitor on the r-f transformer to 
obtainmaximum output as read on the vacuum 
tube voltmeter. 


e. Reading on the 0- to 3- volt scale on the 
410B, adjust the output attenuator on the 
608C for a reading on 1 volt on the 410B. 


NOTE: The actual voltage from the tuned circuit 
will be within the 10-volt range; however, the linear 
portion of the 3-volt scale can be used as a modu- 
lation indicator since the 1-volt calibration mark 
now represents 0% modulation and the 2-volt cali- 
bration will represent 100% modulation, with the 
intermediate calibrations corresponding to the cali- 
brations on the PERCENT MODULATION meter 
in the signal generator. Accuracy of modulation 
indication as read from the 410B Voltmeter will be 
approximately +5% or better. 
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f. Adjust the MOD.LEVEL control for a reading 
corresponding to 1.8 on the 410B voltmeter. 


g. Application of high percentages of modulation 

may result in a slight rise (1/2 db) in the OUT- 
PUT VOLTS meter indication. If necessary, re- 
adjust the OUTPUT LEVEL control to obtain a read- 
ing at SET LEVEL on the OUTPUT VOLTS meter. 


h. Adjust R104 (see Figure 4-8) to provide a read- 
ing of 80% on the PERCENT MODULATION 
meter. 


i, Check the meter calibration for other modulation 

percentages, e.g., 1.1 on the voltmeter corre- 
sponds to 10% modulation, 1.2 to 20%, etc. The set- 
ting of R104 may be refined to obtain best overall 
calibration accuracy of the PERCENT MODULATION 
meter, 


NOTE: For this procedure the OUTPUT LEVEL 
control must be set at all times to provide a read- 
ing at SET LEVEL on the OUTPUT VOLTS meter. 


4-15 OUTPUT VOLTS METER CALIBRATION AND 
R-F POWER MONITOR SERVICE 


Recalibration of the OUTPUT VOLTS meter may 
be necessary following replacement of the attenuator 
probe, components in the power monitoring circuits, 
or replacement of the meter itself. If it becomes 
necessary to replace CR2 or R60 in the power moni- 
tor assembly, the frequency response of the meter 
circuit will also be affected and must be readjusted. 


CAUTION: Do not disturb the positioning of the 
components in the r-f power monitor assembly 
(see Figure 4-11) until instructed to do so in pro- 
cedure. The position and lead lengths of resistor 
R60 and L17 and the characteristics of crystal CR2 
all affect the frequency response of the meter cir- 
cuit, mostly on the E band and to a lesser degree 
on the D band. To restore "flat" frequency response 
requires care and skill in repositioning. 


The method of calibration outlined below requires 
the use of a 50-ohm bolometer mount and power 
meter, such as the “2 Model 476A Universal Bolom- 
eter Mount and % Model 430C Power Meter, to mea- 
sure the r-f signal power from the generator. To 
reset the frequency response of the higher bands, 
such as following replacement of CR2 or R60, the 
OUTPUT VOLTS meter must first be checked for 
accuracy as described in steps a. through i. below, 
then adjusted as described in step j. Proceed as 
follows: : 
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a. Connect the 608C to a source of 115-volt a-c 

power. Turn on the power switch and allow 
to warm up with the operating controls in the fol- 
lowing positions: 


MOD. SELECTOR - CW 

FREQUENCY CONTROL - 75 to 80 megacycles 
FREQUENCY RANGE - C band 

AMP, TRIMMER - Adjust for max. output 
OUTPUT LEVEL - AdjustforSET LEVEL 
MOD. LEVEL - Extreme ccw 
Attenuator - Odbm 


b. Connect the power meter and bolometer mount 
to the RF OUTPUT jack on the signal generator. 


c. With the attenuator set for exactly 0 dbm, ad- 
just the OUTPUT LEVEL control to obtain ex- 
actly 1 milliwatt (0 dbm) on the external power meter. 


d. If necessary, adjust R62 to obtain an exact 
reading at SET LEVEL on the self-contained 
OUTPUT VOLTS meter. 


e. Using the db scale of the OUTPUT VOLTS me- 

ter, check the +4 and +13 calibration points 
with the external power meter (points -3 and +6 db 
from SET LEVEL where calibration took place). 


f. Adjust the OUTPUT LEVEL control for -3 dbm 
as read on the external power meter. If neces- 

sary, adjust R62 to obtain a reading of +4 db on the 

self-contained OUTPUT VOLTS meter. 


g. Set OUTPUT LEVEL control for +6 dbm as read 

on the external power meter. If necessary, 
adjust R61 to obtain a reading of +13 db on the self- 
contained OUTPUT VOLTS meier. 


h. Because the two adjustments R61 and R62 are 
inter-active, steps f. and g. must be repeated 
to obtain best overall accuracy of calibration. 


SET 


R62 (INCREASED"R" 


OUTPUT VOLTS METER READING 


i. Recheck accuracy of calibration at SET LEVEL 

(0 dbm on the external power meter) and, if 
necessary, adjust R62 to obtain an exact reading 
at this point. 


j. Recheck calibration at SET LEVEL at frequen- 
cies of 100, 250, and 400 megacycles. If the 
calibration is high or low at the higher frequencies, 
the OUTPUT VOLTS meter reading may be cor- 
rected by adjusting the inductance of L17. Short- 
ening the coil (increasing the inductance) will de- 
crease the meter reading as shown in the diagram 
below. Lengthening the coil (decreasing the in- 
ductance) will increase the meter reading. 


CAUTION: Great care should be taken to change 
only the length of the coil and not to shift the po- 
sitions of any other components in the power mo- 
nitor assembly. 


If the frequency response is satisfactory at all fre- 
quencies up to approximately 300 mc but tends to 
rise or fall at the higher frequencies, the pigtail 
connection of resistor R60 which connects to coil 
L17 may be adjusted very slightly to raise or lower 
the meter reading at the higher frequencies only. 
Again, great care must be used to adjust the posi- 
tioning of only one component at a time and to follow 
each adjustment with a power measurement to see 
the exact effect of the adjustment. In general, in- 
creasing the capacity between this pigtail and ground 
may be expected to decrease the meter reading at 
only the higher frequencies. 


The graph below shows the increase or decrease in 
the reading of the OUTPUT VOLTS meter that is 
obtained at different frequencies when making each 
one of the three possible adjustments. Only very 
small adjustments should be made (very small change 
in physical position), using the graph for a guide 
as to the approximate results that may be expected. 
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4-16 TROUBLE SHOOTING CHART 


SYMPTOM . POSSIBLE TROUBLE SUGGESTED CHECK AND REMEDY 


1. A. Low r-foutput(can- 

not obtain full-scale 
reading on output level 
meter). 


B. No r-f output (out- 
put level meter indicates 
normal output). 


C. Low cw output at 
low frequency end of the 
E band. 


D. Intermittent oper- 
ation on any one band. 


. Output signal cannot be 
reduced by OUTPUT 
LEVEL control (output 
meter remains upscale). 


. Frequency calibration 
inaccurate at high fre- 
quency ends of all bands. 


4, A. Output level drifts, 


B. Output level drifts 
(with changes in line 
voltage). 


C. High residual hum 
on output signal may be 
read on PERCENT MOD- 
ULATION meter when 
no mcdulation is applied. 
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Low heater voltage from V17. 
Weak oscillator V6. 
Weak amplifier V8. 


Low power supply voltage. 


Open attenuator impedance- 


Weak V6. 


Weak V8. 


Tube characteristic differences 
following replacement of V6. 


matching network. 


Poor connections at contacts 


on oscillator or amplifier coil 
turrets. 


Weak V5. 


Weak V6. 


Power supply does not regu- 
late properly. 


Same as above. 
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Check heater voltage. If necessary, 
set to 7 volts as described in para- 
graph 4-10. Check V6 and V7 by 
measurement of r-f signal at cathode 
of V8 in tube compartment. Should 
be 4 to 11 volts. Replace tubes to 
improve. 


Check the +225 volt and the -165 volt 


supplies. 


Check SWR at output jack or 
visually inspect attenuator 


Check by replacing V6. 
Check by replacing V8. 
Clean contacts. If necessary, bend 


turret contact slightly for greater 
pressure. 


Check by replacing V5. 


Adjust C18 for correct calibration at 
top of all bands. See paragraph 4-7. 


Check V6 by replacing. 


Check stability of regulated +225- 
and -165-volt supplies. Check V12 
and V13 for defective +225-volt sup- 
ply and V14 and V16 for defective 
-165-volt supply. 


Same as above. 
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TROUBLE SHOOTING CHART (CONT'D.) 


SYMPTOM POSSIBLE TROUBLE 


. Little or no indication 
from output meter, out- 
put signal normal. 


. Change in mod. percent 
causes change in output 
level meter. (About 10% 
is normal at high mod- 
ulation percentages. ) 


. Distortion of the modu- 
lation envelope, partic- 
ularly athigh modulation 
levels. 


. No internal modulation 
Signal. 


. RF output signal does not 
go zero when generator 
is switched to PULSE 
operation and no pulses 
are applied. 


Check meter M1. 

Check crystal diode CR2 and 
refer to "CAUTION" on pages 
IV-11 and IV-12 (paragraph 
4-13). 


Overmodulation can be due to 
actual r-f signal being less 
than indicated amount or due 
to modulation being greater 
than indicated amount. 


Weak r-f power amplifier V8. 
Weak r-f oscillator V6. 

Distorted modulating wave from 
oscillator V2 or amplifier V3. 


Loose 3-watt lamp Il in mod- 
ulation oscillator V2. 


Weak cathode follower V4 in 
modulator. 


SUGGESTED CHECK AND REMEDY 


If necessary, replace Mi or CR2 
and recheck calibration of OUTPUT 
VOLTS meter. If necessary, adjust 
R62 (see paragraph 4-13) for best 
accuracy. 


Check amplitude of r-f output signal 
with external output meter. Check 
modulation of r-f carrier by viewing 
on oscilloscope. Check gain of mod- 
ulation indicator amplifier. 


Check by replacement of V8. 
Check r-f drive to power amplifier. 
Should be up to 4 volts on E band. 
Check distortion of the modulating 
sinewave from modulator V5. 


Tighten lamp in socket. 


Replace V4. 


© 
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MODULATOR SECTION 


et nee 


v4 


$1 
MOD. SECTION 


R7 
(OSC. AMPLITUDE) 
ee 


MODULATION 
OSCILLATOR 


Figure 4-8, 


V3 V4 V5 


PRIMARY 


FILAMENTS 


HIGH VOLTAGE 
SECONDARY MP- S- 234 


nd 
T.4 


Signal Generator Model 608C Right Side View, 
Cabinet Removed 
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Figure 4-9, 


Signal Generator Model 608C Rear View, 
Cabinet Removed 
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POWER SUPPLY RF GENERATOR ASSEMBLY 
(REAR CHASSIS) (TUBE COMPARTMENT) 


OUTPUT 
ATTEN. CABLE CR3 


4 MP-S-i308 


R61 
METER TRACKING 
R62 ADJ. 
METER CALIB. RF AMPLIFIER RF OSCILLATOR 
ADJ. TUNING COMPARTMENT TUNING COMPARTMENT 


Figure 4-10. Signal Generator Model 608C Left Side View, 
Cabinet Removed 
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AMPLIFIER TUNING 


v8 CAPACITOR 
: CI7A 


R57 


TUNING DRIVE 


RF TUBE 
COMPARTMENT 
FINE FREQ, 
ADJUST 
“eile 
Osc. V6 
OSC. TANK 
CONTACTS 
"A" BAND COIL 
OUTPUT 
CONTACTS 
"B" BAND COIL 
OUTPUT AMPLIFIER OSCILLATOR 
ATTENUATOR COIL TURRET COIL TURRET 
ee” —~—__” 
TUNING 
CAPACITOR RF AMP RF OSC 
CI7B COMPARTMENT COMPARTMENT MP -S— 237 


Figure 4-11. R-F Generator Assembly, 
Side Plate Removed to Show Tuning Compartments 
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osc. TRIMMER 
cis 


CATHODE CLIP 


RF OSCILLATOR 
V6 


FREQUENCY DIAL HUB 


(DIAL REMOVED) .————HEATER POWER 


FL4 


TUBE RETAINER RING 
(C26) 


DIAL INDEXING PINS 


RF AMPLIFIER 


HEATER FILTER 
i FLO 


B- TO OSC 
. FL2 


—————RF POWER MONITOR OUTPUT 
| FL8 
MODULATION TO RF AMPL.———————.._ 
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| 2 4h 
[3 
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OUTPUT 
ATTENUATOR 
HOUSING 


Figure 4-12. Tube Compartment of R-F Generator Assembly, 
Frequency Dial and Cover Plate Removed 
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NOTES PERTAINING TO TUBE SOCKET VOLTAGE-RESISTANCE DIAGRAMS 


CONDITIONS OF MEASUREMENT 


Unless otherwise noted, measurements made with respect to chassis ground using 
voltmeter having 20, 000-ohm-per-volt sensitivity and with front panel controls at 
the following settings: 


FREQUENCY 100 MC 
MOD.SELECTOR 1000 u 
MOD. LEVEL 30 % 
OUTPUT LEVEL Set Level 


R71 and R80 in the power supply section were set to provide the normal supply 
voltages of +225V and -165V, respectively. 


20, 000-ohm-per-volt meter cannot be used for this measure- 

ment since it will load the circuit and provide an erroneous 

reading. A vacuum-tube voltmeter should be used here. 
(Note referenced on Figures 4-14, 4-15.) 


Reading taken at minimum and maximum setting of OUTPUT 
LEVEL control. 
(Note referenced on Figures 4-14, 4-16.) 


Voltages measured with respect to -165V bus. 
(Note referenced on Figure 4-15.) 


Resistance to ground with MOD.SELECTOR at: 
CW 
PULSE 


2 
400 v, 10001, EXT. MOD. 28 
(Note referenced on Figure 4-14.) 


= EXTERNAL STRAP 


= INTERNAL CONNECTION 
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SECTION V 
TABLE OF REPLACEABLE PARTS 


NOTE— 


Standard components have been used in this instrument, 
whenever possible, Special components may be obtained 
from your local Hewlett-Packard representative or from 


the factory. 


When ordering parts always include: 
1. % Stock Number. 


2. Complete description of part including circuit 
reference. 


Model number and serial number of instrument. 


If part is not listed, give complete description, 
function and location of part. 


Corrections to the Table of Replaceable Parts are listed 


on an Instruction Manual Change sheet at the front of this 


manual. 


RECOMMENDED SPARE PARTS LIST 
Column RS in the Table lists the recommended Spare parts 
quantities to maintain one instrument for one year of iso- 


lated service. Order complete spare parts kits from the 


Factory Parts Sales Department. ALWAYS MENTION THE 


MODEL AND SERIAL NUMBERS OF INSTRUMENTS INVOLVED. 


Sect. V Page 2 


C18 


C19 thru 
C24 


C25 


TABLE OF REPLACEABLE 


Description 


Attenuator Probe Assembly with cable 
and panel jack 


Capacitor: fixed, paper 
0.1 pf, +10%, 400 vdew 


Capacitor: fixed, mica 
5600 pf, +10%, 500 vdcew 


Capacitor: fixed, silver mica, 
470 pf,+5 %, 500 vdew 


Capacitor: fixed, paper, 
0.22 uf, +10%, 400 vdew 


Capacitor: ‘fixed, mica 
1800 pf, +10%, 500 vdew 


Capacitor: fixed, electrolytic 
dual section. 2x 10 pf, 450 vdew 


Same as Cl 


Capacitor: fixed, ceramic, 
.01 pf, +20% 1000 vdew 


Capacitor: fixed, mia, 
390 pf, +5%, 500 vdcw 


Same as Cl 


Capacitor: fixed, mica, 
100 pf, +10%, 500 vdew 


Capacitor: fixed, ceramic, 
1000 pf, + 20%, 500 vdew 


Capacitor: fixed, ceramic, 
100 pf, +10%, 500 vdew 


This capacitor is not a field 
replacement item 


Capacitor: variable, glass 
0. 5-3 pf 
Not assigned 


Capacitor assembly: fixed, mica, 
approx. 50 pf 


* Refer to ‘‘List of Manufacturers’ Codes’’, 
TQ Total Quantity used in the instrument. 


RS Recommended spares for one year isolated service for one instrument. 


PARTS 


608D-34 


0160-0013 


0140-0071 


0140-0085 


0160-0018 


0140-0020 


0180-0018 


0150-0012 


0140-0016 


0140-0054 


0150-0019 


0150-0028 


0133-0001 


608D-95D 


Model 608C 
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TABLE OF REPLACEABLE PARTS 


Circuit Description 
Ref. 


C26 thru Not assigned 
C29 


C30 Capacitor: fixed, titanium dioxide, 0150-0021 
.47 pf, +5%, 500 vdew 


C31 Same as C14 


C32 Not assigned 


C33 Capacitor: fixed, mica, 
60 pf, +10%, 500 vdew 


C34thru | Not assigned 
C36 


C37 Part of Attenuator Assembly 


C38 Capacitor: fixed, silver mica, 0140-0069 
550 pf, +10%, 500 vdew 


C39 Same as Cl 


Capacitor: fixed, electrolytic, 0180-0020 
80 uf, 450 vdew 


Same as C9 
Same as C40 
Same as C9 


Capacitor: fixed, electrolytic, 0180-0019 
45 uf, 450 vdew 


Same as C7A 


Not assigned 


Not assigned 
Same as C6 
Same as C9 
Same as C7A 
Same as C6 


Not assigned 


* Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 


aagtas RS Recommended spares for one year isolated service for one instrument. 
012-3 
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C59 


C62, 63 
C64 thru 
C68 


C69 


C75 
CR1 


CR2 
CR3 
CR4, 5, 6 
CR? 


CR8 thru 
CRi1 


CR12 
thru 
CR15 


CR16 


thru 
CR19 


CR20 


Fil 


F2 


TABLE OF REPLACEABLE PARTS 


Circuit cut @ 


Same as CTA 
Same as Cl 
Same as C9 
Same as Cl 
Same as C18 


Capacitor: fixed, ceramic, 
5 pf +10%, 500 vdew 


Not assigned 


Capacitor: fixed, mica, 
100 pf +10%, 500 vdcw 


Not assigned 


Capacitor: fixed, mylar, 


Part of Attenuator Probe Assembly 


(AT1) 
Capacitor: fixed, 1000 pf 
Not assigned 


Diode, crystal: 1N21B 
Diode, crystal: germanium 
Not assigned 

Diode, germanium: 1N38A 


Diode, silicon 


Diode, silicon 


Diode 


Diode, breakdown 6.8V 


Fuse, cartridge: 4 amp 


slow blow, 115V operation 


Fuse cartridge: 2 amp 


slow blow, 230V operation 


Not assigned 


* 


Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 
RS Recommended spares for one year isolated service for one instrument. 


0150-0008 


0140-0077 


0180-0057 


1900-0001 


1910-0011 


1910-0002 


1901-0029 


1901-0028 


1901-0026 


1902-0052 


2110-0014 


2110-0006 


Model 608C 
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Model 608C 


Ll thru 
L5 


L6 thru 
Lill 


L12 thru 
L16 


L17 


Ml 
M2 


Pl 


Ql 


00012-3 


TABLE OF REPLACEABLE PARTS 


Circuit See * ® | 
[me ee Pats PP] 


Fuse, cartridge: 1/4 amp 


Filter, R.FS "A", red 
Filter, R.F.: "D", green 
Not assigned 

Filter, R.F.: 

Not assigned 

Filter, R.F.: white 


Filter, R.F.: choke (includes R114) 


Lamp , incandescent: 250V, 10W 
Not assigned 
Lamp, incandescent: 6-8V, .15 amp, #47 
Connector, female: type BNC 
(EXT PULSE, EXT MOD) 


Not assigned 


Part of Attenuator Probe Assembly (AT1) 


Part of Oscillator Turret Assembly 
replace as a unit 


Not assigned 


Part of Amplifier Turret Assembly 
replace as a unit 


Part of Power Monitor Assembly 


Meter, output 
Meter, modulation 


Cable, power 


Transistor, PNP 


i Refer to ‘‘List of Manufacturers’ Codes’’. 


TQ Total Quantity used in the instrument. 


RS Recommended spares for one year isolated service for one instrument. 


2110-0004 


608A-27A 


608A-27D 


608D-27C 


608D-27B 


608D-60M 


2140-0007 


2140-0009 


1250-0001 


1120-0039 
1120-0040 


8120-0015 


1850-0087 
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Sect. V Page 6 Model 608C 


TABLE OF REPLACEABLE: iPARTS 


Cireult : es * @ 


0690-5631 


Resistor: fixed, composition, 
56,000 ohms +10%, 1W 


R2 Resistor: variable, composition, 
20,000 ohms +10%, 1/3 W 


2100-0160 


R3 Resistor: fixed, deposited carbon 
28,400 ohms +1%, 1/2 W 


0727-0184 


> 


R4 Resistor: fixed, deposited carbon, 
75,000 ohms +1%, 1 W 


0730-0058 


R5 Same as R3 
R6 Same as R4 
RT7 Resistor: variable, composition, 2100-0036 


1000 ohms + 20% 


R8 Resistor: fixed, composition, 
1200 ohms + 10%, 1W 


0690-1221 


R9 Resistor: fixed, composition, 
150,000 ohms + 10% 1 W 


0690-1541 


R10 Resistor: fixed, composition, 
1500 ohms +10%, 1W 


0690-1521 


R11 Resistor: fixed, composition, 0690-1051 


1 megohm +10%, 1W 


R12 Resistor: fixed, composition, 
150,000 ohms + 10%, 1 W 


0690-1541 


R13 Not assigned 


R14 Resistor: fixed, com position, 
12,000 ohms +10%, 2W 


0693-1231 


R15 Resistor: fixed, composition, 0690-4741 


470,000 ohms +10%, 1W 


R16 Resistor: fixed, composition, 
56 ohms +10%, 1/2 W 


0687-5601 


R17, 18 Resistor: fixed, composition, 0693-8221 


8200 ohms +10%, 2W 


R19 Resistor: fixed, composition, 
10,000 ohms +10%, 1 W 


0690-1031 


* Refer to ‘‘List of Manufacturers’ Codes’’, 
TQ Total Quantity used in the instrument. 
RS Recommended spares for one year isolated service for one instrument, 


00012-3 
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TABEE OF REPL ACEABL BOPARTS 


Circuit - ® 


Resistor: fixed, composition, 0693-2221 
2200 ohms +10%, 2W 


Resistor: fixed, composition, 0693-1831 
18,000 ohms +10% 2W 


Same as R11 
Same as R15 
Same as R16 


Resistor: fixed, composition, 0690-3311 
330 ohms +10%, 1W 


Same as R16 


Resistor: fixed, wirewound, 0811-0006 
5000 ohms +1%, 5 W 


Resistor: fixed, composition, 0693-2231 
22,000 ohms +10%, 2W 


Resistor: fixed, composition, 0690-3931 
39,000 ohms +10%, 1W 


Same as R15 


Resistor: fixed, composition, 0690-5641 
560,000 ohms +10%, 1 W 


Same as R16 


Resistor: fixed, wirewound, 0816-0013 
15,000 ohms +10%, 10 W 


Resistor: fixed, composition, 0690-1241 
120,000 ohms +10%, 1W 


Resistor: fixed, wirewound, 0818-0009 
7500 ohms +5%, 20 W 


Resistor: fixed, composition, 0690-1811 
180 ohms +10%, 1 W 


Resistor: variable, carbon, 2100-0052 
2 sections, 2000-50, 000 ohms 


Same as R15 


Same as R16 


* Refer to ‘List of Manufacturers’ Codes’’, 
TQ Total Quantity used in the instrument. 
: RS Recommended spares for one year isolated service for one instrument. 
00012-3 
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TABLE OF REPLACEABLE PARTS 


Circuit ue * @) 
iu =] 


R40 Resistor: fixed, composition, 0690-1841 
180,000 ohms +10%, 1W 
Optimum value selected at factory 
Average value shown 


R41 Resistor: fixed, composition, 0687-1811 
180 ohms +10%, 1/2 W 

R42 Resistor: fixed, composition, 0693-4711 
470 ohms +10%, 2W 

R43 Resistor: fixed, wirewound, 0815-0003 
4000 ohms +10%, 10 W 

R44 Same as R14 

R45 Resistor: fixed, wirewound, 0816-0002 


3000 ohms +10%, 10 W 


R46 thru Not assigned 


R56 
R57 Resistor: fixed, composition, 0690-4711 
_ 470 ohms +10%, 1 W 

R58, 59 Resistor: fixed, deposited carbon, 0721-0006 
53.3 ohms +1%, 1/8 W 
part of Attenuator Assembly 

R60 Resistor: fixed, composition, 0684-1211 
120 ohms +10%, 1/4 W 
Optimum value selected at factory 
Average value shown 

R61 Same as R7 

R62 Resistor: variable, composition, 2100-0009 


25,000 ohms +20%, 1 W 


R63, 64 Not assigned 


R65 Resistor: fixed, composition, 0690-1231 
12,000 ohms +10%, 1W 

R66 Same as R9 

R67 Resistor: fixed, composition, 0690-1851 
1.8 megohms +10%, 1W 

R68 Same as R8 

R69 Same as R11 


* Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 
RS Recommended spares for one year isolated service for one instrument. _ 
0 -3 
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TABLECOR IVE PLAC EARL Ea PARTS 


Circuit a: ; fe 
Ref, cee Stock No, | 1Q } BS 


Same as R9 


Resistor: variable, composition, 2100-0157 
50,000 ohms +20%, 1/3 W 


Resistor: fixed, composition, 0690-2241 
220,000 ohms +10%, 1W 


Resistor: fixed, composition, 0690-2731 
27,000 ohms +10%, 1W 


Resistor: fixed, composition, 0693-6831 
68,000 ohms +10%, 2W 


Resistor: fixed, composition, 0690-3331 
33,000 ohms +10%, 1W 


Same as R11 
Same as R8. 
Same as R11 
Same as R72 
Same as R71 
Same as R72 


Not assigned 


Not assigned 
Not assigned 
Not assigned 
Not assigned 


Resistor: fixed, composition, 0687-4741 
470,000 ohms +10%, 1/2 W 


Same as R16 


Resistor: fixed, composition, 0690-8201 
82 ohms +10%, 1,W 


Same as R28 


Resistor: fixed, composition, 0690-8231 
82,000 ohms 410%, 1W 


* Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 
RS Recommended spares for one year isolated service for one instrument. 
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Circuit 
Ref, 


R94 
R95 
R96 


R97 


R98 


R99 


R100 


R101 
R102 
R103 
R104 


R105 


R106 
R107 


R108 


R109 


R110 


Rill 


R112 
R113 


R114 


R115 


TABLE OF REPLACEABLE PARTS 


(a) 
Stock No. TQ | RS 


Description 


Same as R88 
Same as R16 


Resistor: fixed, composition, 
150 ohms +10%, 1 W 


Same as R28 

Same as R93 

Resistor: fixed, composition, 
1800 ohms +10%, 1W 

Resistor: fixed, composition, 
10 megohms +10%, 1W 

Same as R11 

Same as R28 

Not assigned 


Resistor: variable, composition, linear 
taper, 10,000 ohms +20%, 1/2 W 


Resistor: fixed, composition, 
220 ohms +10%, 1 W 


Same as R104 
Same as R28 


Resistor: fixed, composition, 
27 ohms +10%, 1/4 W 


Resistor: fixed, composition, 
100 ohms +10%, 1/4 W 


Resistor: fixed, composition, 
47 ohms +10%, 1/4 W 


Resistor: fixed, composition, 
150 ohms +10%, 1/4W 


Same as R108 
Same as R111 


Resistor: fixed, 1000 ohms 
Part of FL9 


Same as Rl 


* Refer to ‘‘List of Manufacturers’ Codes’’, 


Mfr. * 


01121 


01121 


01121 


71450 


01121 


01121 


01121 


01121 


01121 


TQ Total Quantity used in the instrument. 


RS Recommended spares for one year isolated service for one instrument. 


0690-1511 


0690-1821 


0690-1061 


2100-0156 


0690-2211 


0684-2701 


0684-1011 


0684-4701 


0684-1511 


Model 608C 
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TABLE OF REPLACEABLE PARTS 
‘Circuit . @ iy seit 
il 


Not assigned 


Same as R10 


Resistor: fixed, composition, 01121 0693-1021 1 1 
1000 ohms +10%, 2 W 


Not assigned 


Resistor: fixed, wirewound, 35434 0818-0027 1 1 
60 ohms +45%, 4W 


Resistor: fixed, wirewound, 35434 0819-0019 1 1 
100 ohms +10%, 20 W 


Same as R110 


Resistor: fiked, composition 19701 0773-0006 1 1 
15, 000 ohms 


Not assigned 
Resistor: fixed WW 1 ohm +5%, 3 W 0813-0029 il 1 
Switch, rotary: 5 position 76854 3100-0097 1 1 
Not assigned 
Switch, toggle: DPST 04009 3101-0003 1 1 
Switch, slide: DPDT 3101-0033 1 1 


Transformer, power 28480 9100-2289 1 1 
Tube, electron: 6BQ7A 86684 1932-0021 1 1 
Tube, electron: 12AU7 33173 1932-0029 2 2 
Tube, electron: 6CL6 82219 1923-0030 3 zs) 


Tube, electron: 5675 86684 1921-0001 1 1 


Not assigned 


Tube, electron: 86684 1921-0002 1 1 


Not assigned 


Tube, electron: 86684 1923-0021 2 2 
Tube, electron: 86684 1932-0010 2 2 
Same as V12 


Tube, electron: 86684 1940-0001 A 1 


* Refer to ‘‘List of Manufacturers’ Codes’’. 

TQ Total Quantity used in the instrument. 

RS Recommended spares for one year isolated service for one instrument. 
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Circuit 
Ref, 


V17 
V18,19 
v20 


vai 


TABLE OF REPLACEABLE PARTS 


® 


Description 
Same as V138 


Not assigned 
Tube, electron: 6AH6 
Tube, electron: 6AL5 


Same as V2 


MISCELLANEOUS 
Attenuator, knob and dial assembly 
Attenuator, drive pulley 
Attenuator drive cable: 36 in. long 
Body, oscillator, tube socket 
Power monitor assembly 
Capacitor Assembly, attenuator 
Cam, frequency adjust - 

Clip, for Power Monitor rectifier 


Contact Assembly: for oscillator 
pick-up coil 


Center, contact, female, for 
output connector 


Contact, oscillator grid 
Contact, oscillator tube socket 
Contact, amplifier cathode 
Crank, handle 

Coupler, flexible, bellows type 
Detent arm, range switch 
Fuseholder | 

Gear, frequency stop 


Gear, worm, oscillator drive 


* 


33173 


33173 


28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 


91737 


28480 
28480 
28480 
28480 
28480 
28480 
75915 
28480 


28480 


Refer to ‘‘List of Manufacturers’ Codes’’, 


TQ Total Quantity used in the instrument. 


RS Recommended spares for one year isolated service for one instrument, 


1923-0017 


1930-0013 


608C-40A 
608D-34F 
G-18B 
608D-59A-3 
608D-95A 
608A-95B 
608D-59H 
608A-28C 


608D-100K 


1250-0017 


608A-100V 
608D-59A-2 
608A-100W 
G-7T4AE 
G-32K 
608D-59C 
1400-0084 
G-24C-2 


608D-24A 


Model 608C 
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TABBECOR REPLACEABLE “PARTS 


Circuit a, * @ 
eal ee ee ee ee 


Gear, frequency drive 608D-37B 
Holder, lamp (11) 1450-0013 
Holder, lamp (I3) 1450-0012 


Holder, lamp (panel) 1450-0027 


Insulator, card, attenuator 608A-34C 


Insulator, standoff, cylindrical shape 0340-0020 
Insulator, shoulder bushing 0340-0005 


Insulator, standoff, cylindrical 0340-0007 
shape, 1/2 in. long x 1/2 in. dia. 


Insulator, standoff, .625 in. long 0340-0006 
Knob: OUTPUT LEVEL G-74B 
Knob: OUTPUT LEVEL, skirted G-74L 
Knob: FINE FREQ. ADJUST G-74D 


Knob: MOD. LEVEL G-74F 
AMP TRIMMER 

Knob: MOD, SELECTOR, FREQ. RANGE G-74N 

Knob: FREQ RANGE G-74AD 

Roller, detent 608D-59D 

Spring, lock 1460-0013 


Screw, captive, for cabinet 608D-44K 
with knurled head 


Spacer, bakelite oscillator tube 608D-59A-4 
Washer, oscillator tube 608A -88 
Spring, detent 608D-59C 


Shaft, amplifier drive 608D-37A 
Shaft, frequency vernier, bakelite 608D-37P 
Socket, for Power Monitor crystals 608A-28D 


Socket, for pencil triode filament 1200-0010 


* Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 


RS Recommended spares for one year isolated service for one instrument, 
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TABLE OF REPLACEABLE PARTS 


® 
Stock No. 


Circuit ea: " 
sian 


Turret Assembly: Amplifier 
Turret Assembly: Oscillator 
Wrench, spanner 

Window, dial: for attenuator dial 


Window, frequency dial 


* Refer to ‘‘List of Manufacturers’ Codes’’. 
TQ Total Quantity used in the instrument. 


608C-60A 
608C-60B 
612A-38A 
G-99M 


608C -83C 


Model 608C 


i [2 il oe 


RS Recommended spares for one year isolated service for one instrument. 
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Appendix 


CODE LIST OF MANUFACTURERS (Sheet 1 of 2) 


The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code] 
and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the supplements used appear at 
the bottom of each page. Alphabetical codes have been arbitrarily assigned to suppliers not appearing in the H4 handbooks. 


00012- 


MANUFACTURER ADDRESS 
Humidial Co. Colton, Calif. 
Westrex Corp. New York, N.Y. 
Garlock Packing Co., 

Electronic Products Div. Camden, N.J. 


New Bedford, Mass. 
Harrisburg, Pa. 


Aerovox Corp. 
Amp, Inc. 
Aircraft Radio Corp. 


Sangamo Electric Company, 

Ordill Division (Capacitors) Marion, III. 
Goe Engineering Co. Los Angeles, Calif. 
Carl &. Holmes Corp. Los Angeles, Calif. 
Allen Bradley Co. Milwaukee, Wis. 
Litton Industries, Inc. Beverly Hills, Calif. 


Pacific Semiconductors, Inc. 
Culver City, Calif. 


Boonton, NJ. 


Texas Instruments, Inc. 


Transistor Products Div. Dallas, Texas 


The Alliance Mfg. Co. Alliance, Ohio 
Chassi-Trak Corp. Indianapolis, Ind. 
Pacific Relays, Ine. Yan Nuys, Calif. 
Amerock Corp. Rockford, Ill. 


Pulse Engineering Co. Santa Clara, Calif. 


Ferroxcube Corp. of America 
Saugerties, N.Y. 


Cole Mfg. Co. Palo Alto, Calif. 
Amphenoil-Borg Electronics Corp. 
Chicago, Ill. 


Radio Corp. of America 
Semiconductor and Materials Div. 
Somerville, N.J. 


Vocaline Co. of America, Inc. 

Old Saybrook, Conn. 
Hopkins Engineering Co. 

San Fernando, Calif. 


G.E. Semiconductor Products Dept. 
Syracuse, N.Y. 


Apex Machine & Tool Coa. Dayton, Ohio 
Eldema Corp. El Monte, Calif. 
Transitron Electronic Corp. Wakefield, Mass. 
Pyrofilm Resistor Co. Morristown, N.J. 
Air Marine Motors, Inc. Los Angeles, Calif. 


Arrow, Hart and Hegeman Elect. Co. 
Hartford, Conn. 


Elmenco Products Co. New York, N.Y. 
Hi-Q Division of Aerovox Myrtle Beach, S.C. 


Elgin National Watch Co., 
Electronics Division 


Dymec Division of 
Hewlett-Packard Co. 


Sylvania Electric Prods., Inc. 
Electronic Tube Div. Mountain View, Calif. 


Motorola, Inc., Semiconductor 
Prod. Div. Phoenix, Arizona 


Filtron Co., Inc. 
Western Division 


Automatic Electric Co. 
PM Motor Co. 


Twentieth Century Plastics, Inc. 
Los Angeles, Calif. 


Westinghouse Electric Corp., 
Semi-Conductor Dept. 


Ultronix, Ine. 


Burbank, Calif. 


Palo Alto, Calif. 


Culver City, Calif. 


Chicago, Ill. 


Youngwood, Pa. 
San Mateo, Calif. 
Iflumitronic Engineering Co. 

Sunnyvale, Calif. 
Barber Colman Co. Rockford, Ill. 
Metropolitan Telecommunications Corp., 

Metro Cap. Div. Brooklyn, N.Y. 
Stewart Engineering Co. Santa Cruz, Caiif. 
The Bassick Co. Bridgeport, Conn. 
Beede Electrical Instrument Co., Inc. 

Penacook, N.H. 
Torrington Mfg. Co., West Div. 

Yan Nuys, Calif. 
Corning Glass Works 


Electronic Components Dept. 
Bradford, Pa. 


Digitran Co. Pasadena, Calif. 


00015-21 


Revised: 7 February 1962 


1 


Northlake, Ill. 


CODE 
NO. 


07137 
07138 


07261 
07263 


07910 
07933 


07980 
08145 
08358 


08717 
08718 


08792 


09026 
09134 
09250 
09569 


10214 


10411 
10646 
11236 
11237 


TT Ste 
11711 


Ls dni 
1870 
2697 
4655 


15909 
16688 


16758 


18873 
PSS 


19500 


19701 
20183 
21520 


203.35 
21964 


24446 
24455 


24655 
26462 


26:99 2 
28480 
23.473 
35434 
PVA 
39543 


40920 


42190 
43990 
44655 


MANUFACTURER 


Transistor Electronics Corp. 
Minneapolis, Minn. 


Westinghouse Electric Corp. 
Electronic Tube Div. Elmira, N.Y. 


Avnet Corp. Los Angeles, Calif. 


Fairchild Semiconductor Corp. 
Mountain View, Calif. 


Continental Device Corp. Hawthorne, Calif. 


Rheem Semiconductor Corp. 
Mountain View, Calif. 


Boonton, N.J. 
Los Angeles, Calif. 


ADDRESS 


Boonton Radio Corp. 
U.S. Engineering Co. 


Burgess Battery Co. 
Niagara Falls, Ontario, Canada 


Sloan Company Burbank, Calif. 


Cannon Electric Co. 
Phoenix Div. 


CBS Electronics Semiconductor 
Operations, Div. of C.B.S. Inc. 
Lowell, Mass. 


Costa Mesa, Calif. 
Houston, Texas 
Chicago, III. 


Phoenix, Ariz. 


Babcock Relays, Inc. 
Texas Capacitor Co. 
Electro Assemblies, Inc. 


Mallory Battery Co. of 
Canada, Ltd. Toronto, Ontario, Canada 


General Transistor Western Corp. 
Los Angeles, Calif. 


Berkeley, Calif, 
Carborundum Co. Niagara Falls, N.Y. 
CTS of Berne, Inc, Berne, Ind. 


Chicago Telephone of California, Inc. 
So. Pasadena, Calif. 


Microwave Electronics Corp. 
Palo Alto, Calif. 


General Instrument Corporation 
Semiconductor Division 


Imperial Electronics, Inc. 
Melabs, Inc. 
Clarostat Mfg. Co. 


Cornell Dubilier Elec. Corp. 
So. Plainfield, N.J. 


The Daven Co. Livingston, N.J. 


De Jur-Amsco Corporation . 
Long Island City 1, N.Y. 


Delco Radio Div. of G. M. Corp. 
Kokomo, Ind. 


Wilmington, Del. 


Ti-Tal, Inc. 


Newark, N.J. 
Buena Park, Calif. 
Palo Alto, Calif. 

Dover, N.H. 


E. 1. DuPont and Co., inc. 


Eclipse Pioneer, Div. of 
Bendix Aviation Corp. 


Thomas A. Edison Industries, 
Div. of McGraw-Edison Co. 
West Orange, N.J. 


Electra Manufacturing Co. Kansas City, Mo. 
Electronic Tube Corp. Philadelphia, Pa. 


Fansteel Metallurgical Corp. 
No. Chicago, Ill. 


The Fafnir Bearing Co. New Britain, Conn. 
Fed. Telephone and Radio Corp. 


Teterboro, NJ. 


Clifton, N.J. 
General Electric Co. Schenectady, N.Y. 


G.E., Lamp Division 
Nela Park, Cleveland, Ohio 


General Radio Co. West Concord, Mass. 


Grobet File Co. of America, Inc. 
Carlstadt, N.J. 
Lancaster, Pa. 


Palo Alto, Calif. 
Owensboro, Ky. 


Hamilton Watch Co. 
Hewlett-Packard Co. 
G.E. Receiving Tube Dept. 
Lectrohm inc. 

P. R. Mallory & Co., Inc. 
Mechanical Industries Prod. Co. 


Chicago, ill. 
Indianapolis, Ind. 


Akron, Ohio 
Miniature Precision Bearings, Inc. 

Keene, N.H. 
Muter Co. Chicago, Ill. 


C. A. Norgren Co. 
Ohmite Mfg. Co. 


Englewood, Colo. 
Skokia, Ill. 


CODE 
NO. 


47904 
48620 


49956 
54294 
§5026 
5:5:993\3 
55938 
56137 
56289 
59446 
61775 


62119 
64959 
65092 


66346 
70276 
70309 
70485 


70563 
70903 
70998 
71002 
71041 


71218 
71286 
71313 


71400 


71450 
71468 
71471 
71482 
71528 


71590 


71700 
71744 


P1753 


71785 
71984 
2136 


72354 
72619 
72656 
72758 
72765 
72825 
72928 
72982 
73061 
73138 


73293 


73445 


73506 
EZSS 9 
73682 


73734 
73743 
13793 
73905 
74455 
74861 


MANUFACTURER ADDRESS 


Polaroid Corp. Cambridge, Mass. 


Precision Thermometer and 
Inst. Co. 


Raytheon Company 


Philadelphia, Pa. 
Lexington, Mass. 


Shallcross Mfg. Co. Selma, N.C. 
Simpson Electric Co. Chicago, Ill. 
Sonotone Corp. Elmsford, N.Y. 


Sorenson & Co., Inc. So. Norwalk, Conn, 
Spaulding Fibre Co., Inc. Tonawanda, N.Y. 
Sprague Electric Co. North Adams, Mass. 
Telex, Inc. St. Paul, Minn, 


Union Switch and Signal, Div. of 
Westinghouse Air Brake Co. Swissvale, Pa. 


Universal Electric Co. Owosso, Mich. 
Western Electric Co., Inc. New York, N.Y. 


Weston Inst. Div. of Daystrom, Inc. 

Newark, NJ. 
Wollensak Optical Co.» Rochester, N.Y. 
Allen Mfg. Co. Hartford, Conn. 
Allied Control Co., Inc. New York, N.Y. 


Atlantic India Rubber Works, Inc. 


Chicago, III, 
Amperite Co., Inc. New York, N.Y. 
Belden Mfg. Co. Chicago, Ill. 


Bird Electronic Corp. 
Birnbach Radio Co. 
Boston Gear Works Div. of 


Cleveland, Ohio 
New York, N.Y. 


Murray Co. of Texas Quincy, Mass. 
Bud Radio Inc. Cleveland, Ohio 
Camloc Fastener Corp. Paramus, N.J. 


Allen D. Cardwell Electronic 


Prod. Corp. Plainville, Conn. 
Bussmann Fuse Div. of McGraw- 

Edison Co. St. Louis, Mo. 
CTS Corp. Elkhart, Ind. 


Cannon Electric Co. 
Cinema Engineering Co. 
C. P, Clare & Co. 
Standard-Thomson Corp., 
Clifford Mfg. Co. Div. Waltham, Mass. 
Centralab Div. of Globe Union Inc. 
Milwaukee, Wis. 
The Cornish Wire Co. New York, N.Y. 
Chicago Miniature Lamp Works 
Chicago, Ill. 
A. ©. Smith Corp., Crowley Div. 
West Orange, N.J. 
Chicago, Ill, 
Midland, Mich. 


Los Angeles, Calif. 
Burbank, Calif. 
Chicago, Ill. 


Cinch Mfg. Corp. 
Dow Corning Corp. 


Electro Motive Mfg. Co., Inc. 
Willimantic, Conn. 


John E. Fast & Co. Chicago, III 
Dialight Corp. Brooklyn, N.Y. 
General Ceramics Corp, Keasbey, N.J. 
Girard-Hopkins Oakiand, Calif. 
Orake Mfg. Co. Chicago, III. 
Hugh H. Eby !nc. Philadelphia, Pa. 
Gudeman Co. Chicago, III. 
Erie Resistor Corp. Erie, Pa. 


Hansen Mfg. Co., Inc. 
Helipot Div. of Beckman 
Instruments, Inc. 
Hughes Products Division of 
Hughes Aircraft Co. Newport Beach, Calif. 
Amperex Electronic Co., Div. of 
North American Phillips Co., Inc. 
Hicksville, N.Y. 
Bradley Semiconductor Corp. Hamden, Conn. 
Carling Electric, Inc. Hartford, Conn. 
George K. Garrett Co., Inc. 


Princeton, Ind. 


Fullerton, Calif. 


Philadelphia, Pa. 


Federal Screw Products Co. Chicago, Ill. 
Fischer Special Mfg. Co. Cincinnati, Ohio 
The General Industries Co. Elyria, Ohio 


Jennings Radio Mfg. Co. 
J.H. Winns, and Sons 
Industrial Condenser Corp. 


San Jose, Calif. 
Winchester, Mass. 
* Chicago, Ill. 


From: F.S.C. Handbook Supplements 
H4-1 Dated December 1961 


H4-2 Dated December 1961 
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CODE 
NO. 


74868 


74970 
75042 
75173 


75378 
75382 
75818 
75915 
76005 
76210 
76433 


76487 
76493 
76530 
76545 
76854 
77068 


vA he 5) 
77342 


77630 
77638 
77764 
78189 


78283 
78471 
78488 
78553 
78790 
78947 
79142 
79251 
79727 


79963 
80031 


80120 
80130 
80131 


80207 


80248 
80294 
80411 


80486 
80583 
80640 
81030 


81415 
81453 


81483 


81860 
82042 
82142 


82170 
82209 
82219 


82376 
82389 
82647 


82866 
82877 
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CODE LIST OF MANUFACTURERS (Sheet 2 of 2) 


MANUFACTURER ADDRESS 


R.F. Products Division of Amphenol- 
Borg Electronics Corp. Danbury, Conn. 


E. F. Johnson Co. Waseca, Minn. 
International Resistance Co. Philadelphia, Pa. 
Jones, Howard B., Division 


of Cinch Mfg. Corp. Chicago, Ill. 
James Knights Co. Sandwich, Ill. 
Kulka Electric Corporation Mt. Vernon, N.Y. 
Lenz Electric Mfg. Co. Chicago, Ill. 
Littelfuse Inc. Des Plaines, Ill. 
Lord Mfg. Co. Erie, Pa. 


C. W. Marwedel San Franciseo, Calif. 


Micamold Electronic Mfg. Corp. 
Brooklyn, N.Y. 


Malden, Mass. 

Los Angeles, Calif. 
San Leandro, Calif. 
Cleveland, Ohio 
Chicago, Ill. 


James Millen Mfg. Co., Inc. 
J. W. Miller Co. 
Monadnock Mills 

Mueller Electric Co. 

Oak Manufacturing Co. 


Bendix Pacific Division of 
Bendix Corp. No. Hollywood, Calif. 


Phaostron Instrument and 
Electronic Co. South Pasadena, Calif, 


Potter and Brumfield, Div. of American 
Machine and Foundry Princeton, Ind. 


Radio Condenser Co. Camden, N.J. 
Radio Receptor Co., Inc. Brooklyn, N.Y. 
Resistance Products Co. Harrisburg, Pa. 
Shakeproof Division of Illinois 


Tool Works Elgin; Il. 
Signal Indicator Corp. New York, N.Y. 
Tilley Mfg. Co. San Francisco, Calif. 
Stackpole Carbon Co. St. Marys, Pa. 


Tinnerman Products, Inc. 
Transformer Engineers 
Ucinite Co. 


Cleveland, Ohio 
Pasadena, Calif. 
Newtonville, Mass. 
Veeder Root, Inc. Hartford, Conn. 
Wenco Mfg. Co. Chicago, Ill. 


Continental-Wirt Electronics Corp. 
Philadelphia, Pa. 
Zierick Mfg. Corp. New Rochelle, N.Y. 
Mepco Division of 
Sessions Clock Co. 
Schnitzer Alloy Products Elizabeth, N.J. 
Times Facsimile Corp. New York, N.Y. 


Electronic Industries Association 
Any brand tube meeting EIA 
standards Washington, D.C. 
Unimax Switch, Div. of 
W. L. Maxson Corp. 


Oxford Electric Corp. 
Bourns Laboratories, Inc. 


Acro Div. of Robertshaw 
Fulton Controls Co. 


All Star Products Inc. 
Hammerlund Co., Inc. 
Stevens, Arnold, Co., Inc. 
International Instruments, Inc. 
New Haven, Conn. 
Wilkor Products, Inc. Cleveland, Ohio 


Raytheon Mfg. Co., Industrial 
Components Div., Industr. 
Tube Operations 

International Rectifier Corp. 

El Segundo, Calif. 

Watertown, Mass. 


Morristown, N.J. 


Wallingford, Conn. 
Chicago, lil. 
Riverside, Calif. 


Columbus 16, Ohio 
Defiance, Ohio 


New York, N.Y. 
Boston, Mass. 


Newton, Mass. 


Barry Controls, Inc. 


Carter Parts Co. Skokie, III. 
Jeffers Electronics Division of 

Speer Carbon Co. Du Bois, Pa. 
Alten B. DuMont Labs., Ine. Clifton, N.J. 


Maguire Industries, Inc. 


Sylvania Electric Prod. Inc., 
Electronic Tube Div. 


Astron Co. East Newark, N.J. 
Switcheraft, Inc. Chicago, III. 
Metals and Controls, Inc., Div. of 

Texas Instruments, Inc., 

Spencer Prods. 
Research Products Corp. 
Rotron Manufacturing Co., Inc. 

Woodstock, N.Y. 


Greenwich, Conn. 


Emporium, Pa. 


Attleboro, Mass. 
Madison, Wis. 
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CODE 
NO. 


82893 
83053 
83058 
83086 


83125 
83148 
83186 
83298 
83330 
83501 


83594 
83777 


83821 
84171 
84396 


84411 
84970 
85454 
85474 


85660 
85911 
86197 


86684 
87216 
87473 


88140 
88220 
89473 


89636 


89665 
POTTS 


90970 
91260 
91418 
91506 
91637 
91662 
bt a 
91827 
91921 


92196 
93332 


93369 
93410 
93983 


94144 


94145 
94148 


94154 
94197 


94310 
94682 


95236 
95238 
95263 
95264 
95265 
95275 


MANUFACTURER ADDRESS 


Vector Electronic Co. Glendale, Calif. 
Western Washer Mfr. Co. Los Angeles, Calif. 
Carr Fastener Co. Cambridge, Mass. 
New Hampshire Ball Bearing, Inc. 
Peterborough, N.H. 
Darlington, §.C. 
Los Angeles, Calif. 


Pyramid Electric Co. 
Electro Cords Co. 


Victory Engineering Corp. Union, N.J. 
Bendix Corp., Red Bank Div. Red Bank, N.J. 
Smith, Herman H., Inc. Brookiyn, N.Y. 


GBavitt Wire and Cable Co., 
Div. of Amerace Corp, 


Burroughs Corp., 
Electronic Tube Div. 


Model Eng. and Mfa., Inc. 


Brookfield, Mass. 
Plainfield, N.J. 


Huntington, Ind. 
Festus, Mo. 
New York, N.Y. 


Loyd Scruggs Co. 
Arco Electronics, Inc. 


A. J. Glesener Co., Inc. 
San Francisco, Calif. 


Good All Electric Mfg. Co. Ogallala, Neb. 
Sarkes Tarzian, Inc. Bloomington, Ind. 
Boonton Molding Company Boonton, N.J. 


R. M. Bracamonte & Co. 
San Francisco, Calif. 
New Haven, Conn. 
Chicago, Ili. 


Koiled Kords, Inc. 
Seamless Rubber Co. 
Clifton Precision Products 
Clifton Heights, Pa. 
Radio Corp. of America, RCA 
Electron Tube Div. Harrison, N.J. 
Philco Corp. (Lansdale Division) 
Lansdale, Pa. 
Western Fibrous Glass Products Co. 
San Francisco, Calif. 
Cutler-Hammer, Inc. Lincoln, HI. 
Gould-National Batteries, Inc. St. Paul, Minn. 
General Electric Distributing Corp. 
Schenectady, N.Y. 
Carter Parts Div. of Economy Baler Co. 


Chicago, Ill. 

United Transformer Co. Chicago, Ill. 
U.S. Rubber Co., Mechanical 

Goods Div. Passaic, N.J. 


Bearing Engineering Co. San Francisco, Calif. 
Connor Spring Mfg. Co. San Francisco, Calif. 
Radio Materials Co. Chicago, Ill. 
Augat Brothers,'Inc. Attleboro, Mass. 
Dale Electronics, Inc. Columbus, Nebr. 
Elco Corp. Philadelphia, Pa. 
Gremar Mfg. Co., Inc. Wakefield, Mass. 
K F Development Co. Redwood City, Calif. 
Minneapolis-Honeywell Regulator Co., 
Micro-Switch Division Freeport, Ill. 
Universal Metal Products, Inc. 
Bassett Puente, Calif. 
Sylvania Electric Prod. Inc., 
Semiconductor Div. 
Robbins and Myers, Inc. 
Stevens Mfg. Co., Ine. 
Insuline-Van Norman Ind., Inc. 
Electronic Division Manchester, N.H. 
Raytheon Mfg. Co., Industrial Components 
Div., Receiving Tube Operation 
Quincy, Mass. 
Raytheon Mfg. Co., Semiconductor Div., 
California Street Piant Newton, Mass. 
Scientific Radio Products, Inc. 
Loveland, Colo. 


Newark, N.J. 


Woburn, Mass. 
New York, N.Y. 
Mansfield, Ohio 


Tung-Sol Electric, Inc. 
Curtiss-Wright Corp., 
Electronics Div. East Paterson, N.J. 


Tru Ohm Prod. Div. of Model 
Engineering and Mfg. Co. Chicago, III. 


Worcester Pressed Aluminum Corp. 
Worcester, Mass. 
Allies Products Corp. Miami, Fla. 


Continental Connector Corp. Woodside, N.Y. 
Leecratt Mfg. Co., Inc. New York, N.Y. 
Lerco Electronics, inc. Burbank, Calif. 
Nationa! Coil Co. Sheridan, Wyo. 
Vitramon, Inc. Bridgeport, Conn. 


CODE 
NO. 


95354 
95987 
96067 
96095 
96256 


96296 
96330 
96341 
96501 
97464 
97539 


97966 


98141 
98220 
98278 
98291 
98405 
98734 


98821 
98925 


98978 


99109 
$9373 
99515 


99707 


99800 
99848 
99934 
99942 


99957 
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MANUFACTURER ADDRESS 
Methode Mfg. Co. Chicago, Ill. 
Weckesser Co. Chicago, III. 
Huggins Laboratories Sunnyvale, Calif. 
Hi-Q Division of Aerovox Olean, N.Y. 


Thordarson-Meissner Div. of 


Maguire Industries, Inc. Mt. Carmel, Ill. 
Solar Manufacturing Co. Los Angeles, Calif. 
Carlton Screw Co. Chicago, Ill. 
Microwave Associates, Inc. Burlington, Mass. 
Excel Transformer Co. Oakland, Calif.” 


Industrial Retaining Ring Co. Irvington, N.J. 


Automatic and Precision 
Mfg. Co. 


CBS Electronics, 
Div. of C.B.S., Inc. 


Axel Brothers Inc. 
Francis L. Mosley 
Microdot, Inc. 

Sealectro Corp. 


Yonkers, N.Y. 


Danvers, Mass. 
Jamaica, N.Y. 
Pasadena, Calif. 
So. Pasadena, Calif. 
Mamaroneck, N.Y. 


Carad Corp. Redwood City, Calif. 
Palo Alto Engineering 

Co., Inc. Palo Alto, Calif. 
North Hills Electric Co. Mineola, N.Y. 


Clevite Transistor Prod. 
Div. of Clevite Corp. 


International Electronic 
Research Corp. 


Columbia Technical Corp. 
Varian Associates 


Marshall Industries, Electron 
Products Division Pasadena, Calif. 


Control Switch Division, Controls Co. 
of America El Segundo, Calif. 


Delevan Electronics Corp. East Aurora, N.Y. 
Wilco Corporation indianapolis, Ind. 
Renbrandt, Inc. Boston, Mass. 
Hoffman Semiconductor Div. of 
Hoffman Electronics Corp. 
Technology Instrument Corp. ‘ 
of Calif. Newbury Park, Calif. 


Waltham, Mass. 


Burbank, Calif. 
New York, N.Y. 
Palo Alto, Calif. 


Evanston, fll. 


THE FOLLOWING H-P VENDORS HAVE NO NUM- 


BER ASSIGNED 
“THE FEDERAL SUPPLY CODE FOR MANUFACTURERS 


IN THE LATEST SUPPLEMENT TO 


HANDBOOK, 


0000F Malco Tool and Die 


0000! 


Los Angeles, Calif. 
Telefunken (c/o American 


Elite) New York, N.Y. 


O000L Winchester Electronics; Inc. 


Santa Monica, Calif. 


0000M Western Coil Div. of Automatic 


0000N Nahm-Bros. Spring Co. 
O000P Ty-Car Mfg. Co., Inc. 


oo000T 


0000U Tower Mfg. Corp. 


Ind., Inc. Redwood City, Calif. 
San Leandro, Calif. 
Holliston, Mass. 


Texas Instruments, Inc. 
Metals and Controls Div. Versailles, Ky. 


Providence, R.1. 


0000W Webster Electronics Co. Inc. 


0000X Spruce Pine Mica Co. 
0000Y Midland Mtg. Co. Inc. 
0000Z Willow Leather Products Corp. 


New York, N.Y. 
Spruce Pine, N.C. 
Kansas City, Kans. 
Newark, N.J. 


O00AA British Radio Electronics Ltd. 


Washington, D.C. 


000BB Precision Instrument Components Co. 


000CC Computer Diode Corp. 


Van Nuys, Calif. 
Lodi, N.J. 


OOOEE A. Williams Manufacturing Co. 


San Jose, Calif. 


QOOFF Carmichael Corrugated Specialties 


000GG Goshen Die Cutting Service 
000HH Rubbercraft Corp. 


ecoll 


Richmond, Calif. 
Goshen, Ind. 
Torrance, Calif. 


Birtcher Corporation, Industrial 
Division Monterey Park, Calif. 


From: F.S.C. Handbook Supplements 
H4-1 Dated December 1961 


H4-2 Dated December 1961 
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Model 608C Appendix 


APPENDIX II 


MANUAL CHANGES 


AII-1. This section contains information for adapting this manual to instruments for which the content does 
not apply directly. 


AII-2. To adapt this manual to your instrument, refer to the table below and make all of the manual 
changes listed opposite your instrument serial number. Perform the changes in the sequence listed. 


Instrument Serial Number Changes 
1 to 318 O thru A 
314 to 1287 O thru B 
369-1288 to 369-2594 ; O thru C 
004-2595 to 004-2664 O thru C 
010-02665 to 010-03809 O thru D 
202-03810 to 202-04755 O thru E 
247-04756 to 247-05017 O thru F 
3810-05018 to 310-05209 O thru G 
326- O thru H 
449 O thru I 
449-06198 to 449-06257 O thru J 
525-06258 to 525-06282 O thru J 
538-06283 to 538-06334 O thru K 
548-06335 to 548-06809 O thru L 
637-06810 to 637-07364 O,N,M 
832-07365 to 8382-07414 O,N 
832-07415 to 832-07539 O 
832-07540 and above Manual Applies 

CHANGE A 


On Figure 4-17 and Parts List: 
S83: Connect one pole in series with T1 terminal A2 instead of T1A1. 
CR7: Change physical location to inside the r-f generator housing 
I3: Change circuit location to T1 terminals C4 and C5 
Delete R120 and replace with a wire jumper. 
Delete C68. 


CHANGE B 


On Figure 4-17 and Parts List: 
Change R43 to 5000 ohms and physical location to be inside the r-f generator assembly in series with 
lead from FL2. 
Delete R115. 
Change CR8, 9,10, 11 to CR4, CR5, each a 2-section rectifier with HP Stock No. 212-104. 
Delete R124 and replace with a wire jumper. 
Change CR12,13, 14, 15 to CR6, a full-wave bridge rectifier with HP Stock No. 212-103. 
Delete R125 and replace with a wire jumper. 
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CHANGE C 


On Figure 4-17 and Parts List: 


Change 
V6: Tube electron: Stock No. 1921-0001 may be marked 5675, HP4042, or 1921-0001. 
V8: Tube electron: Stock No. 1921-0002 may be marked 5876, HP4048, or 1921-0002. 


CR8 through CR11: Change to diode, silicon: HP Stock No. 1901-0029. 
CR12 through CR15: Change to diode, silicon: HP Stock NO. 1901-0028. 


CHANGE D 
On Figures 3-7 and 4-17 and Parts List: 
Change I1 to 120V, 3W, Stock No. 2140-0001. 
Change R8 to 1000 ohms, 10%, 1W, Stock No. 0690-1021. 
CHANGE E 
On Figure 4-17 and Parts List: 


Replace RF tube heater supply circuit (Q1 and associated components) with the multivibrator circuit 
as follows: 


XVI7 


79 
HEATER SUPPLY MULTIVIBRATOR 


On Figure 4-15 
Change socket for Q1 to socket for V17 as follows: 
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CHANGE E (Cont'd) 


On Figure 4-17 
Change the Schematic to show the heater wiring as follows: 


P/O TI 


4 9g 
C) 
Bc esvac v20 >v2!i 
= (2) 3 45 


14 


On Parts List 
Delete: C75, CR16-20, Q1, R127, R128 
Add the following parts: 
C46: Capacitor: fixed, electrolytic, 45uf, 450 vdew, HP Stock No. 18-33. 
C47, 48: Capacitor: fixed, paper dielectric, Oluf, + 10%, 600vdew, HP Stock No. 16-11. 
R83, 86: Resistor: fixed, composition, 33,000 ohms, + 10%, 1W, HP Stock No. 24-33K. 
R84, 85: Resistor: fixed, composition, 68,000 ohms, + 10%, 1W, HP Stock No. 24-68K. 


R87: Resistor: variable, composition, linear taper, 1500 ohms, + 10%, 1W, HP Stock No. 210-38. 
Vi17: Tube, electron: 5687, HP Stock No. 1932-0016. 
TQ Transformer, audio, Stock No. 9120-0022. 


Paragraph 4-9, Step g.; and 4-11, step g. 
Change to read: 

“Using an average responding, electronic a-c voltmeter calibrated in rms volts, such as the HP Model 
400D, measure the voltage between FL1 and ground. The voltage at this point is the filament 
voltage for the r-f oscillator and power amplifier tubes V6 and V8 and is furnished by V17, operating 
as a multivibrator.” 


Paragraph 4-11, Step h. 
Change to read: 
“Adjust R87 for 7.4 volts as read on the 400D scale. FL1 has approximately 0.3 volt IR drop, hence, 
the voltage on the tubes will read 7.1 volts.” 


CHANGE F 
On Figure 4-17 and Parts List: 


Change Q1 to HP Stock No. 1850-0098; Transistor, PNP germanium, Mfr 98925, Mfr Part No. CQT-794 
(alternately: Mfr 83298, Mfr Part No. B-1493). 


AlII-3 


Appendix ; Model 608C 


CHANGE G 


On Figure 4-7a: 
AT1, Stock No. 608D-34. The attenuator probe assembly shown below is identical to the one shown in 
Figure 4-7a except that a SETSCREW for C37 is located as shown and may be adjusted for minimum 
VSWR if positioning resistors R59 and R58 does not do the job. 


SETSCREW 
FOR C69 
CAPACITOR 


SETSCREW 
FOR C37 


SLUG OF 
IMPEDANCE 
ADJUSTING 
CAPACITOR 
C37 


CHANGE H 


On Figures 3-12 and 4-17, and Parts List: 
Delete S6 and show the primary wiring of T1 as follows: 


FI 
HSV-3.2A 
230V- 1.64 


115V 50-1000) 


Change Note 3 to read: 
“Power transformer primary shown connected for 115 volt operation. To connect for 230 volt 
operation disconnect A4 from Al and A5 from A2. Then connect A4 and A5 together.” 


CHANGE | 
On Figures 1-1 and 2-1: 


Change front panel fuse label from “AC LINE” to ““AC 8 AMP”. The correct fuse for all serial numbers 
is 3.2 amps for 115 V operation or 1.6 amps for 230V operation. 
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CHANGE J 


On Figure 4-17 and Parts List: 
Add R128 in series with emitter of Q1 with average value of 7 ohm, 3%, 5 W, Stock No. 0812-0033. 
Change CR20 to 9V, Stock No. 1920-0037. 


CHANGE K 


On Figure 4-17 and Parts List: 
Delete (short circuit) R129, 1 ohm. 


CHANGE L 
On Figure 4-17 and Parts List: 
Change T1 to Stock No. 9100-0047. 
Change Schematic to show the heater wiring as follows: 


CHANGE M 


On Figures 3-7 and 4-17 and Parts List: 
Change R12 to 100 K ohm, Stock No. 0690-1041. 
Change V2 to Stock No. 1932-0066. 
Change Schematic to show R12 connected from pin 6 to pin 8 of V2A. 
On Specifications: 
Change frequency drift specification to read: 
“Less than 0.005% over a 10 minute interval after initial instrument warm-up (15°C to 35°C ambient). 
When frequency is changed by dial, instrument must restabilize one minute for each 10% frequency 
change. When frequency is changed by bandswitching, 10 minutes are required to restabilize.”’ 


CHANGE N 


On Figure 4-17 and Parts List: 
Change F1 to: 
2110-0013 3.2 amp slow blow, 115V operation. 
2110-0005 1.6 amp slow blow, 230V operation. 


CHANGE O 


On Figures 3-7 and 4-17 and Parts List: 
Change R7 to 2000 ohm, Stock No. 2100-0010. 
Change R8 to 1000 ohm, Stock No. 0690-6811. 


AII-5 


Model 608C 


Note Number 


608C/D/E/F-9 
608C/D/E/F-8 
608C-3, 608D-5 
608D-4A 


608C/D/E/F-2B 


608C-2A 


608C/D/E/F-1A 
608C-1 


P-608A-34, 
P-608D-34, 
P-608D-34S, 
P-00608-610 


P-0330-0075 
AN 20 


APPENDIX III SERVICE AND APPLICATION 
NOTES 


TABLE OF CONTENTS 


Title 


Recommended Replacement for F1 Fuse 


Recommended Replacement for R7 and R8 


Illustrated Parts Identification 

Silicon Rectifier Conversion Kit 
608D-95C 

Modification for Modulation 

Oscillator Circuit, V2 

Modification for Regulated DC Filament 
Operation 

Improved DC Filament Supply Protection 
Important Lubrication Notice 


Replacement Attenuator Assembly 


Installation of Mica Dielectric for C33 


HP Signal Generator Output Attenuators 


Appendix 
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608C/D/E/F-8 
SERVICE NOTE 


SUPERSEDES: 


None 


HP MODEL 608C/D/E/F VHF SIGNAL GENERATORS 


608C Serials Below 832-07540 
608D Serials Below 828-12556 
608E Serials Below 833-01821 
608F Serials Below 832-01151 


RECOMMENDED REPLACEMENT FOR R7 AND R8 


Greater resolution and stability can be attained in the Modulation Oscil- 
lator Amplitude Adjustment of HP Model 608C/D/E/F Signal Generators, 
serials listed above, by changing the values of R7 and R8. 


Change the Modulation Oscillator adjustment, R7, toa 1000 Q variable 
resistor, HP Part Number 2100-0036. 


Change the fixed resistor R8 to a 1200 2 resistor, HP Part Number 
0690-1221. 


After changing these resistors perform the adjustments given in the 
Section entitled REPLACEMENT OF LAMP L1 in your Operating and 
Service Manual. Also, show these changes in the Parts List and 
schematics. . 
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SUPERSEDES: 


None 


HP MODEL 608C/D/E/F VHF SIGNAL GENERATORS 


608C Serials Below 832-07415 
608D Serials Below 828-12506 
608E Serials Below 826-01321 
608F Serials Below 832-01001 


RECOMMENDED REPLACEMENT FOR F1 FUSE 


The recommended replacement for the power line fuse F1 in HP Model 
608C/D/E/F Signal Generators, serials listed above, has a slightly 
higher current rating. 


For 115 V Operation: 
4.0 Amp Slow-Blow HP Part Number 2110-0014 


For 230 V Operation: 
2.0 Amp Slow-Blow HP Part Number 2110-0006 


The current ratings for the Fl fuse have been increased to the above 
values to prevent the fuse from blowing unnecessarily during current 


surges. 


Note this change in your Operating and Service Manual. 
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ILLUSTRATED PARTS IDENTIFICATION 


MODEL 608C/D 


SIGNAL GENERATOR 


PRINTED: MAY 1964 
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General Arrangement Model 608C/D 


¢ Stock No. Description Qty. @ Stock No. Description Qty. 


LE See Figure 2 608D-44K | Screw: Machine Captive 4 
2 See Figure 6,8,9,10 & 11 2920-0002 | Screw: Machine RH SS 10- | 5 
3 See Figure 7 24 X 1/2 
4 See Figure 5 2930-0001 | Screw: Machine FH SS 10- | 2 
5 See Figure 3 24 X 5/8 
2520-0003 | Screw: Machine RH SS 5 
6 See Figure 4 8-32 X 1/2 
7 608D-5A Angle Bracket: Upper 1 2520-0002 | Screw: Machine RH SS 4 
Right 8-32 X 3/8 
ee eee ee ‘ 2550-0009 | Screw: Machine Bi 83 2 
, 8-32 X 1/2 
9 608D-20G Hub: Dial Drum Hg : in 
10 608D-20C | Drum: Frequency Dial 1 $050-0082 beens Brass 5/16 OD a 
11 | 608A-40A | Dial: Frequency Blank | 1 Le ie 
13 | 1480-0004 | Pin: Roll 0.084 OD 0.375 | 1 e08A-27D | Filter: Electrical DC | 8 
LG. . 608A-27A | Filter: Electrical RF 2 
14 2920-0004 | Screw: RH SS 10-24 X 3/4! 3 608A-27C | Filter: Electrical Modulator| 1 
15 608D-44 Cabinet Assy. 1 2190-0009 | Washer: Lock INT NO. 8 3 
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Figure 1. ¢» Model 608C/D Signal Generator, General Arrangement 
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Front Panel Assembly 


¢p Stock No. 


608D-2 


1 608D-2A 
2 1120-0046 
3 1120-0040 
4 61B-3AT 
5 608D-48A 
6 | 2460-0004 
7 | 2520-0003 
8 | 2370-0063 
9 608D-17B 
10 | 03870-0028 


12 0370-0049 
0370-0026 
0370-0024 
0370-0033 
608D-40A 
608D-40C 
0370-0050 
608D-37D 
608D-83E 

21 | 0590-0012 

22 5040-0232 


0520-0017 


2920-0003 


1450-0026 


1450-0003 
1250-0001 


1400-0084 


0400-0004 
8120-0015 
2360-0006 
3050-0063 


2200-0006 


2460-0001 


0900-0016 


2950-0001 


3050-0067 


Description 


Panel: Front (Rack) 
Panel: Cabinet Mod. 
(Cabinet) 

Microammeter: 0-50 UA 
Output Volts 
Microammeter: 1 UA 
(Percent Modulation) 
Washer: Handle 

Handle: Panel 

Screw: Phillips Hd 6-32 
X 5/8 IN. LG 

Screw: RH SS 8-32 X 1/2 
IN. LG 

Screw: FH SS 6-32 X 1/2 
IN. LG 

Bushing: Cursor 

Knob: Blk. 1 IN. Dia/ 
1/4 IN. Shaft 

Knob: Blk. Bar W/Arrow 
1 IN. Dia/ 1/4 IN. Shaft 
Knob: Blk. Bar W/Arrow 
1 IN. Dia/ 3/8 IN. Shaft 
Knob: Blk. W/Arrow 3/4 
IN. Dia/ 1/4 IN. Shaft 
Knob: Blk. W/Arrow 3/4 
IN. Dia/ 3/16 IN. Shaft 
Knob: Concentric 1 IN. 
Dia/ 17/64 IN. Shaft 

Dial Assembly: Attenuator , 
Dial Assembly: Vernier | 
Knob: Crank Handle 
3/8 IN. Dia 

Shaft: Cursor Adj. 
Bezel: Dial Window 
Nut: Knurled Brass 
13/32 ID-32 THD. 


Window: Dial 1 
Screw: Machine RH SS 2 
2-56 X 0.188 IN. 

Screw: Machine RH SS 4 
10-24 X 5/8 IN. 

Bushing: Lens 3/8 IN. 1 
LG X 11/16 ID-27 THD 

Lens: Lampholder Red 1 


Connector: BNC Female 2 
Bulkhead Jack 

Fuseholder: Post Type 2 
2-5/64 IN. LG 

Grommet: Nylon 

Cable: Power 7 1/2 FT. 
Screw: RH SS 6-32 X 1/2 
Washer: Flat Brass 

1/2 IN. OD 11/64 IN. ID 
Screw: Machine RH SS 
4-40 XK 0.375 

Screw: Machine Phillips 
Hd Brass 6-32 X 1/4 

O Ring: 1/2 IN. IDX 
11/16 IN. OD 

Nut: Brass 3/8-32 X 1/2 
IN. Wide 

Washer: Flat Brass 5/8 
IN. OD X 3/8 IN. ID 


2190-001] 
2990-0002 
2190-0008 


0360-0005 


2420-0001 
3101-0003 
2950-0035 
2950-0038 


608D-99A 
3030-0033 


1450-0013 
0590-0037 


2140-0009 
2190-0037 
3101-0012 
1251-0071 
2190-0022 


608D-12E 
2100-0159 


0360-0024 
5020-0215 
2100-0052 
3030-0007 


608D-47E 
1460-0017 


2100-0156 
5000-0013 
2950-0030 
1450-0009 
2140-0009 


608D-12H 
2500-0001 


0510-0033 


2100-0051 


3050-0066 


2190-0007 


Model 608C /D 


Washer: Lock INT. for 
No. 10 Screw 

Screw: Truss Head SS 
10-24 KX 1/2 

Washer: Lock Ext. For 
No. 6 Screw 

Lug: Terminal 0.149 IN. 
Hole 


Nut: SS 6-32 X 5/16 
Switch: Toggle DPST 

Nut: Brass 15/32 ID-32 

X 9/16 IN. 

Nut: Steel 1/2-24 X 

11/16 IN. 

Indicator Arm 

Screw: Machine Allen DR 
6-32 X 3/16 

Lampholder: Candelabra 
Nut: 13/16 IN. Wide 
11/16-27 THD 

Lamp: Incandescent Clear 
No. 47 6-8V 

Washer: Lock Int. 0.78 OD 
Switch: Toggle DPDT 
Connector: Phone Plug 2 
Conductor 

Washer: Lock Int. 11/16 
OD 

Support: Indicator Shaft 
Resistor: Var Comp 1 
Megohm 20% CW Log 1/4W 
Lug: Terminal 3/8 IN. ID 
Body: Connector 
Resistor: Var Comp 50K- 
2K OHM 20% LIN 

Screw: Machine Allen DR 
4-40 X 1/8 

Collar: Indicator Shaft 
Spring: Ph Brz Com- 
pression 4 IN. LG ; 
Resistor: VAR Comp 10K 
OHM 20% LIN 1/2W 
Bracket: 2 1/2IN. X 

3/4 IN. 

Nut: Brass 5/16 ID-24 x 
7/16 IN. 

Lampholder: Miniature 
Bayonet Base 

Lamp: Incandescent Clear 
NO. 47 6-8V 

Indicator: Shaft Assembly 
Nut: Brass 6-32 X 1/4 IN. 
Window: Frequency Dial 
Spacer 

Ring: Retainer for 0.219 
IN. Shaft 

Resistor: VAR 20K OHM 
10% 2w 

Washer: Flat Brass 3/8 
IN. OD X 0.147 IN. ID 
Washer: Lock Int. For NO. 
6 Screw 
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Botiom Devk me Model 608C/D 


608C/D-3-CS 


2190-0011 | Washer: Lock Int No. 10 
2920-0002 | Screw: RH SS 10-24 


608D-12N | Bracket: Casting Support 

618B-12E Bracket: Cabinet Mounting 

618B-12D | Bracket: Cabinet Mounting 

0590-0029 | Nut: 10-24 

3050-0040 | Washer: Flat Brass 1 IN. 
OD X 0.253 IN. ID 


608D-i1B Bottom Plate 
2420-0001 Nut: SS 6-32 X 5/16 IN. 
3050-0066 | Washer: Brass 3/8 OD X 


3050-0019 | Washer: Flat Brass .5 0.147 ID 


IN. OD X .2 IN, ID 
608D-88G Washer Roller Chassis 
Glide 
2550-0009 | Screw: Machine BD Hd 
SS 8-32 X 1/2 IN. 


1400-0031 | Clamp: Cable 3/8 IN. 
Dia Nylon 

2390-0001 Screw: BH SS 6-32 X 
1/2 
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2550-0009 
608D-1U 

2420-0001 
612A-38A 
2470-0003 


2390-0001 
3050-0066 


01929-2 


Screw: BH SS 8-32 X 3/8 
Chassis: Side Upper 

Nut: SS 6-32 X 5/16 
Wrench: Tube 

Screw: BH Brass 6-32 X 
3/4 


Screw: BH SS 6-32 X 1/2 
Washer: Flat Steel 3/8 
IN. OD X 0.203 IN. ID 


1400-0025 


2190-0006 


608D-75E 


608D-75D 
0180-0018 


Right Middle Deck 


608C/D-4-CS 


Clamp: Cable Nylon 1/2 
IN. Dia 

Washer: Split Lock for 
No. 6 Screw 

Resistor Board Assembly: 
(608D Only) 


Resistor Board Assembly 
Capacitor: Fxd Elect 2 X 
10 UF -10% + 50% 450VDC' 
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Right Lower Deck Model 608C/D 


ef. | @ Stock No. me ¢p Stock No. Description ty 


1 | 9100-0047 2390-0001 Screw: BH SS 6-32 X 1/2 

2 2420-0001 tt 3050-0006 | Washer: Fiber 1/2 IN. OD ; 
For No. 10 Screw 

18 1400-0020 | Clamp: Nylon Cable 5/8 1 


Description 


Transformer: Power 
Nut: SS 6-32 X 5/16 IN. 
Wide 

Chassis: Side Lower 


698D-15 


wm oO 


2950-0004 | Nut: SS 1/4-20 X 7/16 IN. ID 
IN. Wide 19 1400-0025 Clamp: Nylon Cable 1/2 1 
5 0816-0013 | Resistor: Fxd WW 15K IN. ID 
OHM 10% 10W 20 | 608D-1C Chassis: Sub-Chassis 1 
(608D Only) 


6 0181-0009 | Resistor: Fxd WW 7.5K 
OHM 5% 20W 
Washer: Lock Ext. 1/4 


7 2190-0013 
: IN. ID 


21 | 2390-0007 | Screw: BH SS 6-32 KX 5/16 | 2 
22 | 2950-0030 | Nut: Brass 3/8-32 X¥ 9/16 | 1 


IN. Wide 
8 | 608D-75F Resistor Board Assembly 3 é 
ts) 608D-75G (ene ce Board Assembly: 23 | 2190-0022 gro Lock Int. 11/16 1 
SOD Only) 24 | 608D-47K | Support: Sub-Chassis 1 
10 2390-0009 | Screw: BH SS 6-32 X 3/8 25 | 3050-0088 | Washer: Brass Cup 1/2 
11 | 3100-0097 | Switch: Rotary 3-Sect. ae 
5-Pos. 
12 2470-0003 | Screw: BH Brass 6-32 26 | 2580-0003 | Locknut: 8-32 X 11/32 3 
X 3/4 27 | 2550-0009 | Screw: BH SS 8-32 X 1/2 3 
13 2196-0006 ‘| Washer: Split Lock For 28 | 9120-0018 | Transformer: AF Output 1 
No. 6 Screw 29 | 2100-0010 | Resistor: VAR 2K OHM 1 
2360-0021 | Screw: RH SS 6-32 K 2 20% 1/4W 
2440-0007 | Screw: RH Brass 6-32 X 30 | 1460-0013 | Spring: Lamp Locking i 


2 1/2 
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Right Lower Deck 


Model 608C/D 


608C/D-8-CS 


Figure 5. ¢ Model 608C/D Signal Generator, Right Lower Deck 
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Attenuator Housing & Drive Cable 


Model 608C/D 
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608D-34H Support: Idler Pulley 16 | 2260-0001 | Nut: SS 4-40 X 1/4 IN. 
(L Shaped) | 17 | 608D-343 | Support: Idler Pulley 1 
2 2360-0015 | Screw: Machine RH SS 4 (Box Shape) 
| 6-32 X 1-1/8 18 | 2390-0001 Screw: BH SS 6-32 X 1/2 1 
3 3030-0001 | Screw: Machine Allen DR | 3 19 | 608D-34D Tube: Attenuator 1 
8-32 X 3/16 20 | 608D-34 Attenuator Assembly 1 
4 2190-0007 | Washer: Lock Int. For 4 
No. 6 Screw : 
: ; 21 | 608D-20D | Housing: Generator 1 
5 | 808D-34K | Nut: Locking t 22 | 5029-0359 | Shaft: Attenuator 11-3/4 | 1 
. IN. LG 
6 | 608D-34L | Support Attenuator 1 23 | 1410-0015 | Bearing: Ball 0.25 IN. 1 
Idler Pulley Shaft ID X 0.250 IN, /0, 6275 
7 608D-34F Pulley: Attenuator Idler 3 IN OD me ie 
@ | aetO-O007 | Booting Ball .1ne IN. | 24 | 3050-0017 | Washer: Flat Bronze 3/8 | 1 
¢ | oep-tnos. | eve Caste decceas 1 map ras i. 
. Se ee, 25 | 3050-0103 | Washer: Flat SS9/16IN. | 2 
10 3050-0001 | Washer: Brass 3/8 IN. 3 OD X 1/4 IN. ID 
OD X 0.172 IN. ID : 
2630-0007 | Screw: Brass BH 8-32 3 26 1480-0009 Pin: 0.094 DIA X 0.5 LG 1 
X 1/4 27 | 608D-34F | Pulley: Attenuator Idler 1 
2820-0001 | Nut: Brass 10-32 X 3/8 2 28 | 3150-0063 | Washer: Brass 1/4 IN. 2 
3050-0021 | Washer: Flat Fiber 3/8 2 OD X 11/64 IN. ID 
IN. OD X 3/16 IN. ID 29 2200-0003 Screw: RH SS 4-40 X 2 
608A-34K | Screw: Drive 1 1/4 
2190-0004 | Washer: Lock INT. For 1 
NO. 4 Screw 


Model 608C/D Attenuator Housing & Drive Cable 


608C/D-7-CS 


Figure 6. ¢ Model 608C/D Signal Generator, Attenuator Housing and Drive Mechanism 
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Rear Deck Modle 608C/D 


2290-0009 
; 2190-0004 


Screw: RH SS 4-40 X 1/2 
Washer: Lock INT. For 2 
NO. 4 Screw 

Transistor: Germanium nf 
PNP 2N1544 

Insulator: Transistor 1 
Screw: Machine BH SS 10 
6-32 X 5/16 


618B-12D Bracket: Cabinet Mounting| 1 
608D-75H Board Assy: Terminal 1 
608D-75B Resistor Board Assy. 1 
608D-75A Resistor Board Assy. ti 
2 
2 


1850-0087 


1200-0081 | Bushing: Nylon 


2190-0003 | Washer: Split Lock For 

No. 4 Screw 

0360-0056 | Lug: Terminal For 1/4 1 

IN. Screw 

2260-0001 | Nut: SS 4-40 X 1/4 IN. 2 

2190-0022 | Washer: Lock Int. 3/8 ID 5 
3 


4 1200-0043 
5 2390-0007 


6 0180-0020 | Capacitor: Fxd Elect 2 


80 UF + 100-20% 450VDCW 


7 0180-0019 Se te Fxd Elect 1 2950-0030 | Nut: Brass 3/8-32 X 
5 UF + 50-10% 450VDCW 9/16 IN. Wide 
8 0180-0018 | Capacitor: Fxd Elect 3 . 
2X 10 UF + 50-10% 0590-0013 Nut: Brass 3/8-32 Thd 3 
450VDCW 0818-0027 | Resistor: FXD WW 60 1 
9 608D-1 Chassis: Rear 1 OHM 5% 40W 
10 2100-0156 | Resistor: VAR 10K OHM 1 2190-0008 | Washer: Lock Ext. For 2 
% 1/2W No. 6 Screw 
2470-0003 | Screw: Brass BH 6-32 4 
11 2920-06002 | Screw: Machine RH SS 4 X 3/4 IN. LG 
10-24 X 1/2 2100-0157 | Resistor: Var 50K OHM 2 
Nut: SS 6-32 X 5/16 Wide | 7 20% 1/3W 
ee Ve a ame i 618B-12C ee Pot Mounting 1 
DT ee eee 608D-12L | Bracket: Attenuator Cable | 1 
: uide 
15 ono ee eS ae BESS ‘ 608D-75T Terminal Board Assembly | 1 
2190-0006 | Washer: Split Lock For 2 
, No. 6 Screw 
eee oa : 608D-12R | Bracket: Capacitor C75 | 1 
17 2190-0007 | Washer: Lock Int For 1 2390-0009 | Screw: BH SS 6-32 X 3/8 1 
No. 6 Screw 0180-0057 | Capacitor: Fxd Elect 1 
18 3050-0066 | Washer: Brass 3/8 IN. 1 100 UF 25VDCW 
OD X 0.147 IN, ID 0819-0019 | Resistor: Fxd WW 100 1 
19 1400-0025 Clamp: Cable Nylon 3 OHM 5% 20W 
1/2 IN. Dia 618B-12E | Bracket: Cabinet Mounting} 1 
20 3050-0088 | Washer: Cup Brass 2 2190-0011 | Washer: Lock Int. For 4 


/2IN, OD No. 10 Screw 


12 2420-0001 
13 2390-0001 
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Model 608C/D ; Rear Deck 


608C/D-5-CS 


Figure 7. é) Model 608C/D Signal Generator Rear Deck Assembly 
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Frequency Drive Mechanism 


3030-0001 


2 608D-32A 
3 608D-88L 
4 608D-88K 


3050-0092 


0510-0005 
608A-36G 
608D-36C 
3050-0092 


608A-47A 


2950-0014 
12 608A-36D 
13 608A-36B 
3030-0001 


5020-0233 


.8050-0014 
3030-0005 


18 608A-36A 
2920-0006 


2190-0011 


3050-0019 


5020-0276 
608D-47J 
3030-0001 


5020-0248 


1460-0020 


3050-0067 


3030-0001 


608D-37R 


608C -37K 


30 


3030-0001. 


608D-37B 
0510-0028 
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Screw: Machine Allen 
DR 8-32 X 3/16 
Collar: Dog Washer 
Washer: Dog 

Spacer: Amplifier 
Trimmer 

Washer: Steel 5/8 IN. 
OD X 9/32 IN. D 


Ring: Retaining For 
1/4 IN. Shaft 

Pin: Amplifier Vernier 
Arm 

Pin: Post, Amplifier 
Trimmer 

Washer: Flat Steel 5/8 
IN. OD X 1/8 IN. ID 
Spacer: Amplifier 
Trimmer 


Nut: SS 1/4-28 X 0.4375 
IN. 

Arm: Amplifier Trimmer 
Nut: Amplifier Trimmer 
Screw: Machine Allen 
DR 8-32 X 3/16 IN. 
Collar: 1/4 IN. LG For 
1/2 IN. Shaft 


Washer: Bronze 3/8 IN. 
OD X 0.26 IN. ID 
Screw: Machine Allen 
DR 8-32 X 1/8 

Coupler: Head Slotted 
Screw: Machine RH SS 
10-24 X 1-3/4 

Washer: Lock Int. For 
NO. 10 Screw 


Washer: Brass Flat | 
1/2 IN. OD .21 IN. ID 
Gear: Offset Tooth 
Spacer: Stop Gear 
Screw: Machine Allen 
DR 8-32 X 3/16 IN. LG 
Gear: Offset Tooth 


Spring: Compression 
7/16 IN. LG 

Washer: Brass Flat 5/8 
IN. OD X 3/8 IN. ID 
Screw: Machine Allen 
DR 8-32 X 3/16 

Shaft: Oscillator Rotor 
(608D Only) 

Shaft: Oscillator Rotor 
(668C Only) 


Screw: Alien DR 8-32 X 
3/16 
Shaft: Oscillator 


Ring: Bearing For 3/8 IN. 


Shaft 


sees ecient tp CC tan AND Ect Ph ER CL GE LAST 


pe ép Stock No. Description es. 


34 


35 
36 


37 
38 


39 


40 


1410-0012 
608D-47F 


608D-24A 
2220-0002 


2360-0005 
608D-88A 


3030-0003 


2550-0006 
608D-95E 


608D-95F 
608D-7R5 


2740-0001 
2190-0011 


3050-0019 
608D-41A 
608C -37H- 
2360-0005 
0510-0028 
3050-0029 


3030-0001 
608D-37J 
608C -375 
608D-387A 
608D-88A 
608D-24A 
2220-0002 


608A-36F 
3030-0003 


2530-0003 
608D-95E 
608D-95F 
1410-0023 


2740-0001 


- Washer: 


Mode! 608C/D 


Bearing: Ball 3/8 IN. X 
9/32 IN. WX 7/8 IN, OD 
Spacer: Bearing 


Worm: Gear 

Screw: Machine SS Fil. 
Head 4-40 X 1/4 IN. 
Screw: RH SS 6-32 X 3/8 
Washer: Worm Gear 
Bearing 

Screw: Machine Allen DR 
Cap 6-32 X 3/8 


Screw: Machine BH SS 
8-32 X 3/8 

Washer Assy: Inner 
Washer Assy: Outer 
Rotor Assy: Oscillator 
Nut (Part of Item 29) 


Nut: SS 10-32 X 5/16 IN. 
Washer: Lock Int. For 
NO. 10 Screw 

Washer: Brass Flat 1/2 
IN. OD X 7/32 IN. ID 
Insulator: Rotor (608D 
Only) 
Insulator: 
Only) 


Rotor (608C 


Screw: RH SS 6-32 X 3/8 
Ring: Bearing For 3/8 
IN. Shaft 

Brass Flat 1/2 
IN. OD X 0.378 IN. ID 


Screw: Machine Allen 
DR 8-32 X 3/16 

Shaft: Amplifier Rotor 
(608D Only) 

Shaft: Amplifier Rotor 
(608C Only) 

Shaft: Amplifier 
Washer: Worm Gear 
Bearing 


Worm: Gear 

Screw: Machine SS Fil. 
Head 4-40 X 1/4 
Spring: Loading 

Screw: Machine Knurled 
Cap 6-32 X 3/8 

Screw: Machine SS FH 
8-32 X 1/2 


Washer Assy: Inner 
Washer Assy: Outer 
Bearing: Ball 3/8 IN. ID 
X 9/32 IN. WX 7/8 IN. OD 
Nut: SS 10-32 X 5/16 


01929-2 


ms 


oH 


a 


Model 608C/D Frequency Drive Mechanism 


p Stock No. f.| @Stock No, Description Qty. 
1 


65 2190-0011 | Washer: Lock Int. For 1410-0012 | Bearing: Ball 3/8 IN. ID 


No. 10 Screw X 3/32 IN. WX 7/8 IN. OD 
66 3050-0019 | Washer: Brass 1/2 IN. 1480-0008 | Pin: 1/16 IN. DIA. 1/2 
OD X 7/32 IN. ID IN. LG 


67 608D-41A Insulator: Rotor (608D 608D-20H Chassis 
Only) 1410-0015 | Bearing: Ball 1/4 IN. ID 
67 608C -37H-1) Insulator: Rotor (608C X 1/4 IN. WX 5/8 IN. OD 
Only) . 
68 608D-7R6 Rotor Assy: Amplifier 608D-37N Shaft: Amplifier Trimmer 
3050-0029 | Washer: Brass Flat 1/2 
69 3050-0090 | Washer: Spring 7/8 IN. IN. OD X 0.378 IN. 
OD X 5/8 IN. ID 


els 
ree 


608C/D-9-CS 


LAVHS Y3RISINdNV SLVNYSLIW — —— —- 


3 | 


rab) Iss Pl 
ee 


a 38 we 
Lae C —- 
y 60 


Figure 8. 4 Model 608C/D Signal Generator, Frequency Drive Mechanism 


Generator Housing Model 608C/D 


0520-0017 | Screw: Machine RH SS 21 | 608D-95A Monitor Assembly: Power 1 
2-56 X 3/16 22 | 0360-0010 | Strip: Terminal 1 
2 0520-0021 | Screw: Machine Nylon 23 | 2500-0001 | Nut: Brass 6-32 X1/4IN.| 1 
Fil, Head 2-56 X 3/16 24 | 5020-0359 | Shaft: 1/4 IN. Dia 1 
3 608A-28A Shield: Bolometer 25 5040-0223 Coupler: Flexible 3/8 IN. 1 
4 608D-28A Insulator: Power Monitor Dia 
Diode 
5 8160-0008 | Braid: Aluminum RF 26 | 3030-0029 | Screw: Cap Knurled 4 
1/2 IN. Dia 10-24 X 5/8 
6 608D-20D Housing: Generator 27 | 2190-0011 | Washer: Lock Int. For 4 
7 | 2390-0009 | Screw: Machine BH SS i 
6-32 X 3/8 28 | 608D-47G rn Panel Left 1-3/4 2 
S 2190-0022 bee el aces oth 29 | 608D-17D | Bushing: Frequency Adjust] 1 
9 | 2100-0009 | Resistor: VAR 25K OHM oe ee 
20% 1/3W es 
10 0360-0024 | Lug: Terminal 3/8 IN.ID 31 | 608D-99B | Cam: Dial Indicator 1 
| 11 2950-0030 | Nut: Brass 3/8-32 X 32 | 608D-47H Spacer: Panel Right 2 IN. 2 
| 9/16 IN. Wide LG 
12 618B-12C Bracket: Pot Mounting 33 | 608D-37P Shaft: Frequency Adjust 1 
For R61 R62 34 | 608D-37S Shaft: Turret Drive 1 
13 2190-0016 |. Washer: Lock Int. 35 | 0510-0005 | Ring: Retaining For 1/4 1 
1/2 IN. OD IN. Shaft 
14 2100-0010 | Resistor: VAR 2K OHM 
20% 1/4W 36 | 2390-0007 | Screw: Machine BH SS 2 
15 3030-0006 | Screw: Machine Allen 6-32 X 5/16 
DR 6-32 X 1/4 IN. 37 | 1220-0009 | Shield: Tube 9 Pin 1-5/16] 1 
: , IN. High 
iy | gastro lesen Comes 38 | 608D-42¢ | Crystal: Calibrate Assy | 1 
. 39 | 5020-0233 | Collar: 1/4 IN. LG For 1 
ié| -eoaces | eames wanaits es aa 
19 | 2950-0007 | Nut: Brass 6/10-82 X oe adele 5 ice ok Mache a 
7/16 
20 2190-0024 | Washer: Lock Int. For 41 | 608A-27B Filter: Monitor 1 
5/16 IN, Screw 42 | 608A-27A | Filter: R.F. 1 
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Model 608C/D Generator Housing 


608C/D-8-CS 


Figure 9. Model 608C/D Signal Generator, Generator Housing 
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Bottom RF Generator Housing 


0693-1231 
2 2360-0012 
3 2190-0007 
4 0360-0005 


5 608C -7P5 


5 608D-7P5 


6 608D-7G5 
7 608 A-100V 
8 0150-0028 


9 2360-0012 


10 2190-0007 
il 608C-5P6 
11 608D-7P6 


12 608D-7G6 
13 0693-4711 


14 N.S.N, 
15 608D-82 


16 2390-0009 


Part Of 16 
608D-58A 
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Resistor: 
OHM 10% 2w 

Screw: Machine RH SS 

6-32 X 7/8 

Washer: Lock Int. For 

NO. 6 Screw 

Lug: Terminal For No. 
6 Screw 

Stator: Oscillator Plate 
(608C Only) 


Stator: Oscillator Plate 
(608D Only) 

Stator: Oscillator Grid 
Contact: Oscillator Grid 
Capacitor: Fxd Ceramic 
100 PF 10% 500VDCW 
Screw: Machine RH SS 
6-32 X 7/8 IN. LG 


Washer: Lock Int. For 
No. 6 Screw 

Stator: Amplifier Plate: 
(608C Only) 

Stator: Amplifier Plate 
(608D Only) 

Stator: Amplifier Grid 
Resistor: Fxd Comp 470 
OHM 10% 2W 


Brass 

Mica Sheet: 11/16 IN. 

X 1-1/8 IN. 

Screw: Machine BH SS 
6-32 X 3/8 IN. LG 
Lockwasher 

Contact: Amplifier Grid 


Fxd Comp 12K 


Shim Plate: 1/2 X 3/4 IN. 


2390-0007 


Part of 19 
0340-0006 


2390-0009 


Part of 22 
0360-0005 


0816-0002 
2390-0001 


Part Of 26 
0340-0020 


2950-0006 


0150-0019 


0150-0019 


2950-0006 
0133-0001 
9133-0001 
8160-0021 
608D-20H 


Model 608C/D 


Screw: Machine BH SS 
6-32 X 5/16 
Lockwasher 


Insulator Stand-Off 5/8 IN. 


X 1/2 IN. OD 

Screw: Machine BH SS 
6-32 X 3/8 IN. 
Lockwasher 


Lug: Terminal For NO. 6 
Screw 

Resistor: Fxd WW 3K 
OHM 10% 10w 

Screw: Machine BH SS 
6-32 X 1/2 

Lockwasher 

Insulator: Stand-Off 3/4 
IN. X 3/8 IN. OD 


Not Assigned 

Not Assigned 

Nut: Brass 1/4-32 X 9/16 
IN. (608D Only) 
Capacitor: Fxd Ceramic 
1000 PF 20% 500VDCW 
(608C Only) 

Capacitor: Fxd Ceramic 
1000 PF 20% 500VDCW 
(608D Only) 


Nut: Brass 1/4-32 X 9/16 
IN, 

Capacitor: VAR Glass 
0.5-3 PF (608C Only) 
Capacitor: VAR Glass 
0.5-3 PF (608D Only) 
Braid: RF Brass 1/4 IN. 
DIA 

Chassis 


01929-2 


. | @Stock No. Description 


8 


8 
8 


Model 608C/D Bottom RF Generator Housing 


608C/P-10-Cs 


Figure 10. é Model 608C/D Signal Generator, Bottom R. F. Generator Housing 
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Turret Web Assembly 


Model 608C/D 


608C/D-11-CS 


Figure 11. ¢ Model 608C/D Signal Generator, Turret Web ‘Assembly 


ép Stock No. Description 


3030-0001 | Screw: Machine Allen 2 
DR 8-32 X 3/16 
Screw: Machine Allen 
DR 8-32 X 3/16 
Turret Assembly: 
Oscillator (608C Only) 
Turret Assembly: 
Oscillator (608D Only) 
Turret Assembly: 
Amplifier (608C Only) 


3030-0001 


608C-60B 


608D-60B 


608C-60A 


608D-60A Turret Assembly: 
Amplifier (608D Only) 
Screw: Machine RH SS 
10-24 X 1/2 

Screw: Machine RH SS 
8-32 X 5/8 

Washer: Lock Int. For 
No, 10 Screw 

Turret Web 


2920-0002 


2520-0006 


2190-0011 


608D-20E 


2920-0002 


Screw: Machine RH SS 
10-24 X 1/2 

Washer: Lock Int. For 
No. 16 Screw 

Detent: Spring 


2190-0011 


608D-59C 
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19 
20 
21 
22 
23 


24 
25 


608D-59D 
3030-0005 


Roller: Detent 
Screw: Machine Allen 
DR 8-32 X 1/8 IN. 


5020-0284 
803A-88A 
3030-0001 


Collar: Turret Shaft 
Washer: Grounding 
Screw: Allen DR 8-32 X 
3/16 IN. 

Shaft: Turret 

Ring: Bearing For 3/8 IN. 
Shaft 


608D-37F 
0510-0028 


1410-0012 | Bearing: Ball 3/8 IN. 
Bore X 9/32 IN. W X 7/8 
IN. OD 

Spacer: Bearing 

Screw: RH SS 6-32 X 
3/8 IN. 

Washer: Lock Int. For 
No. 6 Screw 

Screw: RH SS 6-32 X 3/4 


608D-47F 
2360-0005 


2190-0007 


2360-0011 


2420-0003 
608D-59G 


Nut: SS 6-32 X 1/4 IN. 
Clip: Oscillator Coil 
Contact Assembly 
Contact Assembly: Coil 
Chassis 


608D-100K 
608D-20H 
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For more information, 


SERVICE 


HP MODEL 608C/D VHF SIGNAL GENERATORS 


608C Serials Below 2354 
608D Serials Below 4916 


SILICON RECTIFIER CONVERSION KIT 608D-95C 


Silicon diode rectifiers canbe easily installed in place 
of the. selenium rectifiers in the power supply of your 
HP Model 608C/D VHF Signal Generators, serials 
listed above. Silicon diode rectifiers are cool oper- 
ating, compact, and offer increased instrument re- 
liability. In addition, component replacement be- 
comes easier and more economical since each branch 
of the full-wave rectifier bridges is an individual 
diode. 


Conversion requires removing the selenium recti- 
fiers, mounting the silicon diode rectifier board 
assembly, adding two large resistors, and wiring. 
Adjustment of regulated voltages completes the 
procedure. 


A complete kit of components, partly assembled for 
simple installation, is available under HP Part 
Number 608D-95C. Modification of your instrument 
with this kit is recommended when the original 
selenium rectifiers require replacement. 


COMPONENTS FURNISHED IN HP PART 
NUMBER 608D-95C KIT 


Quan- eas HP Part 
tity Description Wea bee 
1 Resistor board and rectifier 608D-75T 

assembly, includes four HP 
Part Number 1901-0028 silicon 
diodes CR12 thru CR15 and 
four HP Part Number 1901- 
0029 silicon diodes CR8 thru 
CRil 
1 Resistor, 100 ohms, +10%, 0819-0019 

20 watt, wirewound 

JD/mh/wo 


Quan- 
tity 


1 


call your local HP Sales Office or East (201) 265-5000 


Description 


Resistor, 60 ohms, +5%, 
40 watt, wirewound 


Machine screws, 6-32 x34 inch, 


binding head, brass NI 


Hex nuts w/lockwasher, 
6-32 x 5/16 inch, steel NI 


Split lockwashers, 
#6 x 5/64 inch, phos B 


Machine screw, 6-32x2-12 
inch round head, brass NI 


Cup washers, 1/2 inch O.D., 
brass NI 


External lockwasher #8, 
phos B NI 


Internal lockwashers, 76, 
phos B NI 


Flat washer, #6, brass NI 


Solder lug, #10, 7/8 inch x 
5/16 inch, brass, tinned 


Violet wire, 6 inches long, 
#22, stranded 


Service Note 608D-4A 


608D-4A 
NOTE 


SUPERSEDES: 


608D-4 


HP Part 
Number 
0818-0027 
2470-0003 
2420-0001 
2190-0018 
2440-0007 
3050-0088 
2190-0010 


2190-0007 


3050-0100 


0360-0007 


8150-0030 


Rev. 6/694 


HEWLETT Ww) PACKARD 


¢ Midwest (312) 477-9400 » 


South (404) 436-6181 


West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mili Road, Palo Alto, California 94304. In Europe, 1217 Meyrin-Geneva 


Printed in U.S.A. 
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INSTALLATION PROCEDURE 
1. Disconnect power and remove cabinet. 


2. Disconnect all wires (violet, pink, andgray) from 
selenium rectifiers, CR4, CR5, and CR6 including 
ground wire to CR4 and CR5. 


3. Loosen end nuts, remove and discard selenium 
rectifiers CR4, CR5, and CR6. 


4. Remove and discard mounting bracket for CR4 
and CR5 nearest side of chassis. The bracket in 
center of chassis is used to mount the 100 ohm re- 
sistor, R125. 


5.. Remove and discard both mounting brackets for 
CR6. 


6. Refer to Figure 1 for typical parts locations and 
mounting details. 


7. Drill two #26 (.147 in.) holes on side of chassis 
for mounting the 60 ohmresistor, R124. Mount R124. 


8. Install the 100 ohm resistor, R125, using the 
upper notch of remaining selenium rectifier bracket 
as a mounting point. 


9. Unsolder and discard the two inch violet wire 
from silicon rectifier board assembly. Replace this 
section with the 6 inch violet wire furnishedin the kit. 


10. Unsolder and discard 4-1/2 in. pink wire from 
the silicon rectifier board assembly. This wire will 
be replaced during wiring by existing pink wire from 
the 80 uF capacitor, C42. 


11. Position silicon rectifier board assembly as 
shown in Figure 1. Drill an additional #26 (.147 in.) 
hole about 3-1/2 in. above existing hole (use board as 
template). Dress the two long pink and the two long 
violet wires behind silicon rectifier board. Slide 
these wires thru chassis hole toward power trans- 
former Tl. 


12. Mount rectifier assembly board. 


Model 608D-4A 


13. Unsolder and discard violet wire from terminal 
B-1 on Tl. Connect violet wire from junction of CR8 
and CR9 on rectifier board to terminal B-1 on Tl. 


14. Unsolder and discard violet wire from terminal 
B-2 on Tl. Connect violet wirefrom junction of CR10 
and CR11 to terminal B-2 of Tl. 


15. Unsolder and discardpink wire from terminal B-4 
on Tl. Solder the pink wire from junction of CR12 
and CR13 to terminal B-4 on Tl. 


16. Unsolder and discard pink wire from terminal B-5 
on Tl. Solder pink wire from junction of CR14 and 
CR15 to terminal B-5 on Tl. 

17. Solder a #10 ground lug to the short black wire 
from CR8. Mount ground lug on nearest’ chassis 
screw. : 


18. Connect existing gray wire from C42 to one end of 
the 100 ohm resistor, R125. 


19. Connect gray wire from CR13 to other end of 
R125. 


20. Connect existing pink wire from C42 to junction 
of CR14 and CR12 on rectifier board. 


21. Connect existing violet wire from C40 to one end 
of the 60 ohm resistor, R124. 


22. Connect violet wire from junction of CR11 and 
CR9 on rectifier board to other end of R124. 


23. Check your wiring with Figure 2. 


ADJUSTMENT 


24. Turn instrument ON. Measured regulated dc 
voltages shouldbe -165V and +225V. Check regulation 


‘and ripple. Use a VTVM, such as a HP Model 


400D/H/L, to measure filament voltage (ac) of the RF 
oscillator and amplifier tubes at filter FL1: 608C 
should be 7.4V; 608D should be 7.6V (this corre- 
sponds to 6.3V at the tube filaments). 
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Figure 1. Silicon Rectifiers in Models 608C/D 
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Figure 2. 608C/D Power Supply with Silicon 
Diode Rectifiers 


608C/D/E/F-2B 
SERVICE OTE 


SUPERSEDES: 


608C/D/E/F-2A 


HP MODEL 608C/D/E/F VHF SIGNAL GENERATORS 


608C Serials Below 832-07365 
608D Serials Below 828-12506 
608E Serials Below 826-01221 
608F Serials Below 827-00951 


MODIFICATION FOR MODULATION OSCILLATOR CIRCUIT, V2 


If you have problems with the internal modulation oscillator in 608C/D/E/F 
Signal Generators, sérials listed above; or if the oscillator tube V2 should fail 
the following modification is suggested. The modulation oscillator circuit in 
these instruments has always been very sensitive to tube parameters requiring 
careful tube selection for proper operation. This modification eliminates the 
need for tube selection allowing any type 12AU7, HP Part Number 1932-0029, 
to be substituted. It also improves carrier envelope distortion and reduces the 
change in output voltage that occurs when switching between 400 Hz and 1000 Hz 


internal modulation frequencies. (See also Service Note 608C/D/E/F-8). Remove 
Service Note 608C/D/E/F-2A from your files. 


PARTS REQUIRED FOR MODULATION: 


Quantity Description HP Part Number 


1 Fixed Resistor, Composition, 0690-1541 
150KQ, 10%, 1W. 


MODIFICATION PROCEDURE: 
1. Make certain power is OFF by disconnecting line cord. 


2. Remove the 100KQ resistor R12 now connected between PIN 6, plate of V2A, 
and PIN 8, cathode of V2A. 
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Connect 150KQ resistor R12 between PIN 6, plate of V2A, and PIN 1, 
plate of V2B. (Ri2 retains same reference designation). 


Perform the Internal Modulation Performance Tests found in your Operating 
and Service Manual, and correct the Parts List and Schematics in your 
manual to show this modification. 


HEWLETT g PACKARD . SERVICE NOTE 608C-2A 
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HP MODEL 608C/D VHF SIGNAL GENERATORS 
HP 608C Serials Below 247-04756 
HP 608D Serials Below 247-08115 


9 June 66-4 
: MODIFICATION FOR REGULATED DC FILAMENT OPERATION 
This Service Note outlines the procedure for modifying Quantity Description HP Stock No. 
£ the HP Model 608C/D VHF Signal Generators for 1 Gray Wire #22 G 90" 
egulated DC filament operation ofthe the RF circuits. i ire eae 
pics * length... . . . «8150-0027 
o The original multivibrator filament power supply in 1 White Wire, #22 cauee, 
some cases caused ripple onthe output RF signal from 22" length .... . . 8150-0033 
the generator. The DC filament supply prevents this : 
eed enna iii: ; 1 Brown Wire #22 Gauge, 
90 inch length ..... . 8150-0007 
The modification consists of removing the multivi- 1 Black Wire, #22 coe 
brator supply and installing the regulated DC power 4inchlength.... . . 8150-0005 
supply. The filament windings are then rewired to 
provide 12.6 VAC isolated from ground for driving 1 Violet Wire, #22 Gauge, 
the regulated DC filament supply. 3 inch length . o 6 a 8150-0030 
1 Brown Wire, #18 io 
No recalibration of the signal generator is required 25 inch length ...... 8150-0086 
when the modification is completed. 
1 Brown-Orange Wire, #22 
PART FURNISHED IN MODIFICATION KIT Gauge, 26 inch lenget . . . . SPsne0009 
608C-95A or 608D-95J (not required in 608C 
gS er ae modification) 
uanti Description HP Stock No. 
MODIFICATION PROCEDURE 
1 Capacitor, Fixed 1000 mf 
25:vdew . . foal ns sf -0080-0057 NOTE 
a Plate, Transistor. . ... 1200-0043 Se : 
. ; For 608C modification, substitute 608C-75H 
2 Bushing, Transistor .. . 1200-0081 for 608D-75H. Delete step 27. Inthe following 
1 Transistor. ...... . 1850-0087 procedure, (NS) means do not solder connec- 
: tion. (S1) means solder connection. Number 
1 Bracket, capacitor... .  608D-12R indicates number of wires on connection. 
1 Rectifier, Board Assembly. 608D-75H ; ; 
or : 1. Disconnect power, remove cabinet cover. 


Rectifier, Board Assembly. 608C-75H 
2. Disconnect all wires on transformer T2. Remove 


1 Socket, Lamp ..... . 1450-0009 T2, Attenuator Cable Shield, and T2 Mounting Bracket. 
2 Flat Washer, #4 ..... 3050-0016 
NOTE 
1 Terminal Lug ..... . 0360-0016 = 
2 Machine Screw, Binding Head If the mounting bracket is held on with PEM 
w/Lockwasher, 6-32 x 3/8" 2390-0009 fasteners, it will be necessary to loosen 
j j the nuts supporting Tl so T1 can be tipped 
2 Machine Screw, 4-40 x uf 2 out of the way. This will allow removal of 
Round Head 2 ww. « . = 2200-0009 the screws holding the mounting bracket. It 
p) Nut, Hex, itil is not necessary to completely remove the 
Gage ee ee es ©6280-0007 nuts supporting T1. 
Nut, Hex, 4-40... . . . 2260-0002 3. Mount capacitor bracket 608D-12R where T2 
2 Lockwasher, #4... .. 2190-0004 bracket was located. Use 6-32 hardware. Tighten 
; nuts holding T1. 
01577-2 
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4. Remove all leads from XV17. 
drill out rivets holding XV17. 


Use #27 drill to 
Remove socket. 


5.. Remove resistor board assembly 608D-75C and 
discard. Remove all red wires connected to R87 
from instrument. 


6. Disconnect shielded cable and discardfrom FL-1. 


NOTE 


Refer to Figures 1 and 2 for the following 
wiring steps. 


7. Mount transistor Qi, 1850-0087, at location of 
XV17. Slot one hole with a #27 drill to ease mounting 
of Ql. Make sure collector is not grounded. 


8. Mount rectifier board assembly 608D-75H at 
location of 608D-75C. ; 


608C-2A 


9. Mount capacitor C75, 1000 mf, 25 vdc. 
mount attenuator cable shield at this time. 


Do not 


10. Connect a white wire from emitter of Q1 (S1) 
to FL1. : 


11. Run green wire on 608D-75H to base of Q1 (Sl). 
Leave remaining wires on 608D-75H disconnected. 


12. On transformer T1, remove connection from D5 
to ground. : 


13. Connect a jumper from terminal C2 (S2) to 
terminal D1 (S3) on transformer T1. 


14. Connect a brown wire #22, 24” length to terminal 
C1 on T1 (S2). 


15. Connect a gray wire 24’’ length to terminal 
D2 on Tl (NS). 


608D-75H 


BROWN TO CRIS 
GRAY TO CRIT 


BOBC/D-.0-L-1- CS 


Figure 1. Model 608C/D DC Filament Installation 
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16. Run brown and gray wire fromT1 through 3/4’’ 
hole at lower left of Tl. Follow black and white 
wires to opposite side of chassis. Then run the 
brown and gray wires through the 1/2’? hole in the 
lower right hand corner at the rear of the chassis. 
Follow cable harness. Run wires under 608D-75H. 
Connect gray wire to junction of CR-17 and CR-18 
($2). Connect brown wire to junction of CR-19 
and CR-16 (S3). 


17, Run pink wire on 608D-75H between 608D-75H 
and chassis. Connect to negative side of C45 (S3). 


18. Rotate C46 so red terminals are vertical and 
nearest to chassis edge. Connect negative on C46 
(NS) to ground lug on XV14 (S1). 


19, Run black wire on 608D-75H between 608D-75H 
and chassis. Connect to negative on C46 (S3). 


20. Connect black wire 4’’ length from positive 
of C75 (S1) to grounded side of C45(S2). 


21, Connecta violet wire, 3’’ length to negative side 
of C75 (S1). 


22. Run violet wire on 608D-75H between 608D-75H 
and chassis. Connect violet wire from 608D-75H 
and violet wire on C75 to collector terminal ae on 
Q1 (S2). Replace attenuator shield. 


23. Remove ground connections from pin 3 of XV12, 
XV14, XV18, and XV19, and from pin 8 of XV13 and 
XV16. Disconnect white wire #22, from pin 4 of 
XV18, XV19, XV12, and XV14. Remove from instru- 
ment. 


24, Disconnect black wire from pin 8 of XV16 and 
connect to ground lug on XV16 (S1). 


25. Connect brown wire #18, 25’’ length, to terminal 
D2 of T1 (S3). Follow white lead on terminal Dl 
of T1 up to tube socket XV16. Connect brown wire 
to pin 8 of XV16 (NS). 


26. Disconnect and discard #22 white wires from pin 
7 of XV13. 


27. Connect brown-orange wire 23” length to terminal 
C4 on Ti (S3). Run wire through 3/4”’ hole at lower 
left of T1, across to other side of chassis, and up 
to FL4 (S1). 


28. Connect brown wire #18, 3’’ length, between pin 
8 of XV16 (S2) and pin 8 of XV13 (NS). 


29, Make a length of twisted pair 56’’ long. Use #22 
gray wire and #22 brown wire. 


NOTE 


In following instructions, connect brown wire 
to pin 3 and gray wire to pin 4. On XV13 
connect gray wire to pin 7, brown wire to pin 
8. Use lengths of twisted pair as indicated. 
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Figure 2. Transistor Q1 Mounting 


30, Connect a 3” length from pins 3 and 4 of XV18 
(S1) to pins 3 and 4 of XV19 (NS). 


31, Connect an 8’’ length from pins 3 and 4 of XV19 
(S2) to pins 7 and 8 of XV13 (NS). 


32. Connect a 4’’ length from pins 7 and 8 of XV13 
(S3) to pins 3 and 4 of XV12 (NS). 


- 83, Connect a 3’’ length from pins 3 and 4 of XV12 


(S2); to pins 3 and 4 of XV14 (NS). 


34, Connect a 30’’ length of twisted pair to pins 3 
and 4 of XV14 (S2). Follow cable harness down 
toward bottom right hand corner of chassis through 
1/2”? hole toward front panel. 


35. Remove all wires presently connected to power 
lamp socket, X14, from instrument. 


36. Connect twisted pair to X14 (NS). 


37, Remove Frequency Dial knob. Remove and 
discard dial illuminating lamp socket X13. 


38. Connect an 8’’ length of twisted pair to the 
terminals of lamp socket part 1450-0009 (S1) on each 
terminal. Mount socket in place of XI3. Replace 
Frequency Dial knob. 


39, Run twisted pair on XI3 over to XI4 and connect 
(S2) on each terminal of X14. 


40,This completes the rewiring. Check wiring for 
accuracy. 


41. Turn the signal generator on measure voltage at 
outside of FL-1, should be 6.8 vde for @ Model 
608D; 6.5 for @ Model 608C. 


42. This completes the modification. Turn power off. 
Replace instrument cabinet. 


The attached partial schematic, Figure 3, should be 
added to your Operating and Service Manual for 
future reference. 
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608C/D/E/F-1A 
NOTE 


SUPERSEDES: 


SERVICE 


None 


HP MODEL 608C/D/E/F VHF SIGNAL GENERATORS 


608C Serials Between 247-04756 and 548-06809 
608D Serials Between 247-08115 and 548-11960 
608E/F Serials Below 610-00225 


IMPROVED DC FILAMENT SUPPLY PROTECTION 


This Service Note provides the information needed to 
add fuses to the DC Filament supply for improved 
circuit protection. The fuses prevent the possibility 
of damage to the filament wiring harness if a diode in 
the DC Filament Supply Rectifier Bridge should 
short. This modification applies to the 608C/D/E/F 
Signal Generators, serials listed above, plus any 
earlier 608C/D Generators that have been modified 
for DC Filaments. (See Service Note 608C-2A.) 


The modification consists of adding fuse holders and 
mounting plate on the rear chassis of the generator. 
No special tools are required for this procedure. No 
recalibration is required after the fuses are installed. 


PARTS INCLUDED IN FUSE MOUNT KIT, 
HP PART NUMBER 00608-60035: 


Quantity Description HP Part Number 
2 Fuseholder 1400-0008 
2 Fuse, 3 AMP 2110-0003 
1 Fuse Mounting Plate 00608-20003 


MODIFICATION PROCEDURE: 


1. Disconnect Power. Remove Cabinet. 


2. Install Fuse Mounting Plate and Fuse Holders at 
bottom center of rear chassis. Use chassis 
mounting screw already in instrument. 


JD/mh/wo 


3. Disconnect Gray wire from junction of CR16 and 


CR19, disconnect Brown wire from junction of 
CR17 and CR18 on DC Filament Supply Assembly 
mounted at lower right side of rear chassis. 


4. The Brown and Gray wires mustbe removed from 
the cable harness all the way back to transformer 
lk 


5. Re-route the wires through the grommeted hole 
just below the Rectifier Assembly at the lower 
left of rear chassis. 


6. Route wiresto fuse holders. Cut to length. Con- 
nect Brown wire to onefuse holder and Gray wire 
to other. 


7. Connect remaining wires to other side of fuse 
holders so fuses will be in series with filament 
leads. Install fuses. 


8. Route Gray and Brown wires to Filament Recti- 
fier Assembly. Cut to length. 


9. Connect Gray wire to junction of CR16 and CR19. 
Connect Brown wire to junction of CR17 and 
CR18. 


This completes the modification. The Parts Lists 
and Schematic in your Operating and Service Manual 


should be corrected to show the new parts. 
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SERVICE NOTE 608C-1 


HEWLETT-PACKARD VHF SIGNAL GENERATOR MODELS 608C & 608D 


IMPORTANT LUBRICATION NOTICE 


CALIBRATION ACCURACY AND INSTRUMENT DEPENDABILITY 
CAN BE MAINTAINED ONLY BY PROPER LUBRICATION OF THE 
TWO WORM GEARS IN THE TUNING MECHANISM OF THESE 
INSTRUMENTS. THIS IS PARTICULARLY TRUE WHEN THE 
INSTRUMENT IS OPERATED CONTINUOUSLY OR FOR SEVERAL 
HOURS DAILY. THE WORM GEAR FOR THE RF OSCILLATOR 
CAPACITOR DRIVE AND THE RF AMPLIFIER DRIVE SHOULD 
BE CLEANED AND RELUBRICATED APPROXIMATELY EVERY 
60 DAYS. REFER TO THE OPERATION AND SERVICING MANUAL 
SUPPLIED WITH THE INSTRUMENT FOR LUBRICATION INSTRUC- 
TIONS. ALL OTHER POINTS REQUIRING LUBRICATION SHOULD 
BE LUBRICATED AT THE INTERVALS GIVEN IN THIS SAME 
MANUAL, 


COMPLETE COVERAGE IN HEWLETT-PACKARD COMPANY 
ELECTRONIC MEASURING EQUIPMENT 1501 PAGE MILL ROAD S54 ROUTE DES ACACIAS 
. PALO ALTG, CALIFORNIA, U.S.A. GENEVA, SWITZERLAND 
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SERVICE 


NOTE 


P-608A-34 (Rev. 2/69) 


HP PART NUMBER 608A-34, 608D-34, 608D-34S, AND 00608-610 
REPLACEMENT ATTENUATOR ASSEMBLY 


4) 


This Service Note contains information necessary 
for replacing and recalibrating the output attenuator 
in the 608A/B/C/D/E/F Signal Generators. The 
procedure is described for each model, using the 
appropriate replacement attenuator. 


EQUIPMENT REQUIRED 


A microwave power meter and thermistor mount 
such as HP Model 432A, 478A combination will be 
required for calibration. 


NOTE 


Shouldit be necessary to replace the drive 
cable, a new drive cable and drive screw 
assembly is available under HP Part 
No. 5060-0205. 


DESCRIPTION 


The RF power output from the power amplifier is 
obtained from the resonant plate circuit by means 
of a pickup loop located in a section of circular 


JD/mh/wo 


waveguide which opens adjacent to the resonant 
circuit. The waveguide is smaller than the cut-off 
size of waveguide designed for use at the frequen- 
cies generated by the Model 608 and the energy 
propagation decreases linearly in dB down the 
waveguide. 


A pulley drive system moves the pickup loop in 
the waveguide. The energy coupled into the output 
system varies with the position of the pickup loop. 


The attenuator dialis calibrated directly in dB 
below 1 milliwatt into 50 ohms. A second scale on 
the attenuator dial is calibrated directly in milli- 
volts and microvolts output across a 50 ohm re- 
sistive load. 


The pickup loop couples energy from the resonant 
circuit to the output connector through a special 
matching network. This network consists of two 
resistors anda small variable capacitor. The 
setting of this capacitor primarily determines the 
standing wave ratio at the instrument output termi- 
nals. Do not disturb the factory setting of this 
capacitor or the position of other components on 
the end of a replacement attenuator. 
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NOTE 


Since 1956 HP attenuator probes have included 
a capacitor (C69) inthe probe to block ground 
loop currents between the probe ground and 
the front panel ground. See 608C/D Probe 
Schematic. Thiseliminates spurious signals 
which could appear at the signal generator 
output. C69 is a .01 pF 400 volt Mylar 
capacitor. Itwas added to the circuitin series 
between the probe pickup loop and the probe 
body which is ground. Because of this ca- 
pacitor, a de resistance check of the probe 
between the center conductor of the jack and 
ground will indicate an open circuit which is 
normal. A VHF impedance bridge such as 
the HP 803A may be used to verify impedance 
of the probe assembly. 


RF OUTPUT 


Probe Schematic (608C/D) 


_If excessive power is accidentally applied to the atten- 

uator circuit from an external source, the precision 
resistors onthe output attenuator willbe damaged and 
in most cases burned out. Fuseholder HP Part 
No. 11509A is available as an accessory to prevent 
output attenuator damage. 


REPLACEMENT PROCEDURE 
“1. Remove cabinet. 


2. Release or Remove Drive Cable from Attenuator: 


a. If drive screw (1) is slotted, remove nut and 
pin; slide cable (2) out of slot. 


b. If drive screw (1) is not slotted, or if cable (2) 
is frayed, cut cable (2), remove, and discard. 
NOTE 


Before removing drive cable, note routing 
of cable and compare with step 5. This will 
make drive cable replacement easier. 


3. Remove Attenuator: 
a. Completely remove attenuator drive screw (1) 


by unscrewing from attenuator. (First remove lock 
nut from end inside tube. ) 


P-608A-34 


b. Pull attenuator out of attenuator tube (3). 
(Waveguide. ) 


c. Releaseattenuator cutput cable (4) from chassis 
by removing clamp. 


d. Unscrew knurled sleeve on rear of front panel 
output connector. 


e. Pull output connector back from panel and then 
out throughholeinrear of chassis. Cut outor remove 
rubber grommet (608A/B only). A new grommet is 
supplied on the new attenuator cable. 


4, Install Attenuator in Tube (3): 


a. Check attenuator fingers (8). They should 
project 1/6" to 1/32" past side of attenuator. (If too 
tight, attenuator will not move freely. If too loose, 
will cause RF leakage.) Adjustif necessary. If 
necessary, the fingers can be burnished for smoother 
operation. 


b. Lineup drive screw hole with slot (5) in tube (3). 


ec. Compress fingers and insert attenuator into 
tube. 7 


d. Install drive screw, using new slotted type. 
This makes future replacement easier. 


e. Make sure fingers do not catch at forward end 
of drive screwslot. Benda finger in toward attenuator 
as necessary. 


f. Align drive screw, drive screw slot, and rear 
pulley (9) so cable will run straight. 


g. Pass connector through chassis and replace on 
panel, 


h. Secure cable clamp, forming cable toward corner 
near 1/16 Amp. fuse. If this is not done, cable will 
hit back of case and prevent proper operation. 


5. Replace Drive Cable if Necessary: 


a. Turn attenuator dial to extreme counterclock- 
wise position. 


b. Face right rear corner of instrument. 


c. Pass end of drive cable through top hole (11) 
in drive pulley (12) and secure end under screw (14). 


d. Passfree end up over pulley, around upper idler 
pulley (15) through slot in drive screw (1), around 
rear idler pulley (9), around lower idler pulley (16), 
and out the side under the drive pulley. 


NOTE 


For the following three steps obtain help, or 
secure the drive pulley to the stop (with wire 
or string) in the clockwise position. 


4 


P-608A-34 


e. Keeping the tension on cable, turn attenuator to 
extreme clockwise position. This winds up one turn 
on drive pulley. 


f. Pass free end under drive pulley and into 
hole (17). 


g. Secure end of drive cable under screw (18), 
keeping cable taut. 


6. Replace Drive Cable in Slot, and Adjust for 
Optimum Tension: 


a. Loosen Allen screw inrear pulley (9) assembly. 


b. Pull back on pulley to get desired tension. (If 
the cable is too tight, the attenuator will not move 
freely. If too loose, there will be backlash). 


c. Tighten Allen screw. 
7. Secure Drive Cable to Attenuator: 
a. Setattenuator dial at extreme clockwise position. 


b. Remove side cover plate and gasket from gen- 
erator casting. 


c. Lift drive cable out of slot and thread one 
10-32 hex nut on the attenuator drive screw. 


d. Place one fiber washer ove the attenuator drive 
screw and then insert drive cable in the drive screw 
slot. 


e. Plate the remaining fiber washer over drive 
screw followed by the second 10-32 hex nut. Position 
the two nuts so that when they are tightened later the 
cable will be clamped between the two fiber washers 
in a straight line between pulleys 9 and 15. 


f. Slide attenuator forward until the pickup loop (19) 
is flush with inner end of tube. 


g. Tighten nuts on attenuator drive screw. 


h. Make sure that these nuts do not hit rear pulley 
assembly in counterclockwise position of the attenuator 
control, 


i. Check pickup loop position with attenuator con- 
trol full clockwise. Loop should be flush with inner 
end of tube. 


j. Check amplifier turret and coils. They must 
not touch the pickup loop when the range switch is 
operated. 


8. 608A/B Attenuator: (Calibration for Models 
608C/D refer to appropriate Operating and Service 
Manual. ) 


a. Turn attenuator dial to extreme clockwise 
position. 


b. Make sure dial reads exactly +7 dB. If not, 
loosen attenuator dial knob and reset. 
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c. Turn dial to indicate exactly -1 dB. 
d. Apply power to instrument. 


e. Connect bolometer mount and power meter to 
the Model 608. 


f. Set Model 608 to 10 MHz and peak trimmer. 


g. Set output level control until external power 
meter indicates exactly -1 dB. 


h, Adjust R20 potentiometer on bracket at rear of 
generator casting, so that output meter on Model 608 
indicates exactly 0.5 volts. P 


i. Check all bands for correct power output. 


j. Reset attenuator dial to +7 dB and adjust output 
to Set Level. 


k. Check all bands for correct power output. 
Measured output should be +7 dB plus or minus 1 dB. 


m. Readjust R20 if necessary to compromise for 
errors noted in these measurements. 


NOTE 


Errors at the -1 dB level should be kept as 
small as possible since the accuracy of this 
setting determines the accuracy at lower 
attenuator settings. The attenuator is very 
linear below 0 dB but due to endfringe effects 
of the attenuator tube, there is some non- 
linearity above 0 dB. 


ORIVE CABLE 


PROBE S8O0DY 


/ 
RF OUTPUT CABLE 


Drive Cable Clamp 


Page 4 : P-608A-34 


End View End View 
Old Style ‘Attenuator New Style Attenuator 


Generator Casting, Attenuator Tube and Drive Mechanism 


SERVICE NOTE 


@ STOCK NO, 0330-0075 


INSTALLATION OF MICA DIELECTRIC FOR C33 
@ MODEL 608C/D SIGNAL GENERATOR 


This Service Note provides the information necessary 
to replace the RF Bypass Capacitor C33, @ Stock No. 
608D-82, in the RF Amplifier Circuit of the @ Model 
608C/D VHF Signal Generator. 


The replacement mica for this capacitor is held in 
position only by the pressure of the Amplifier Grid 
Stator against the Power Amplifier tube seating block. 
To provide for the variation in thickness of the mica, 
each replacement mica must be mated withtwo pieces 
of silver-plated or very clean brass shim stock, one 
over and one under the mica: The thickness of shim 
stock used can be determined by measuring the 
' thickness of the old mica capacitor and shim. This 
dimension must be maintained by the replacement mica 
and the proper thickness of replacement shim stock. 


To properly install the mica for C33, a thickness gauge, 
a micrometer, and a small supply of silver plated or 
very clean brass shim stock are necessary. 


PART PROVIDED FOR INSTALLATION 


Qty. Description @ Stock No. 
1 Mica dielectric, .0030 +.0005’’ 
thick 500 vdew. ....... 0330-0075 


REPLACEMENT PROCEDURE (Refer to Figure 1 
on page 2 when performing following procedure.) 


1. Remove RF tuner top and side cover plates. 


2. Carefully observe the position of the amplifier 
grid stator as related to the amplifier plate stator and 

’ to the amplifier turret contacts. Measure and record 
the spacing between the two stators with a thickness 
gauge. 


3. Disconnect the 470 ohm 2 watt, resistor (R57) at 
the feed thru capacitor. 


4. Loosen the 6-32 x 1/2’? binding head screw, by 
several turns, in the ceramic standoff of the grid 
stator nearest to the mica capacitor. This screw is 
accessible through the top of the tuner casting. 


fg5P 
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5. Loosen the 6-32 x 1/2’’ binding head screwin the 
other ceramic standoff approximately 1/2 turn. This 
screw is loosened only 1/2 turn to allow the stator to 
drop a few thousandths of an inch but not to noticeably 
alter its position. 


6. Remove the mica capacitor C33, shim, and resistor 
R57 as one unit. Disconnect R57 from original shim. 


7. With a micrometer, measure the combined thick- 
ness of the original mica and shim. This same com- 
bined thickness must be maintained in the new 
assembly. Use a shim .006’’ thick under the mica 
and another shim over the mica to maintainthe proper 
thickness of the assembly. 


Note 
Shim stock should be 1/2’? x 1’’. 
8. Replace the components (as one unit) in the same 
manner as removed. Connect R57 to lower shim 
prior to reassembly. 
Note 


Do not force these components into position. 
If the combined thickness is correct and the 
amplifier grid stator is loosened properly, 
they will slide easily into place. 


9. Reposition the amplifier grid stator and tighten 
the two 6-32 screws. (These screws need only be 
snug, excessive tension may crack the ceramic 
standoffs.) 

10. Connect R57 to the feed thru capacitor. 


11. Replace the RF tuner top and side cover plates. 


ADJUSTMENT PROCEDURE 


Calibrate your @ Model 608C/D Signal Generator as 
outlined in the Operating and Service Manual under 
Calibration of the Percent Modulation and Output 
Volts Meter. 
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because of the coupling method used out of the oscil- 
lating cavity. However, a Farraday shield at the en- 
trance to the ''waveguide -beyond-cutoff" section, such 
as in the hp Models 614A and 620A, effectively reduces 
the effect ofthe TM mode. The attenuation character - 
istic of the TM mode, being about twice the TE, 
mode, contributes negligible power to the probe be- 
yond -40 dbm. 


Thus, conventional power and attenuation measure- 
ment techniques, employing standard test instruments, 
can be used to verify signal generator output power 
and attenuation calibration. 


In general? , calibration consists of first verifying 
actual power output vs frequency by measuring the 
output level with an accurate microwave power meter 
(such as hp Model 431) and appropriate thermistor 
mount (478A coax or 486A series waveguide mounts). 
This is performed ata "relatively high'' power level 
(typically -7 to -10 dbm)5. Attenuator dial tracking 
can then be verified down to the -40 or -45dbm power 
level using sensitive square-law detectors (such as 
hp 423A or 424A series crystal detectors, or bar- 
retters) in conjunction with a high sensitivity, tuned 
voltmeter such asthe hp415 Standing Wave Indicators. 
The SWR Indicator actually is an audio frequency at- 
tenuation standard calibrated for use with a square- 
law detector; thus detector conformance to square- 
law is the major determinant of measurement 
accuracy. 


A variation of this technique is to install a precision 
variable RF attenuator between the signal generator 
and detector so that attenuation in the external RF at- 
tenuator is reduced as the signal generator output 
level is attenuated. A constant reference is main- 
tained on the 415 SWR Indicator, and the Signal Gen- 
erator attenuator's calibration is compared against 
the external RF attenuator. This method, known as 
"the RF substitution" technique for attenuation meas- 
urement, eliminates the effects of the detector's 
characteristics because the detector always operaies 
at the same power level. 


Signal generator attenuator dial tracking can be 
checked over a wider range if a laboratory super- 
hetrodyne receiver containing a precision IF atten- 
uator is used asthe attenuation standard. This method 
is commonly referred to asthe "IF substitution" tech- 
nique, and, since it involves linear detection rather 
than square-law, much wider dynamic range is fea- 
sible. Commercially available receivers with pre- 
cision IF attenuators can readily check attenuation 
down to power levels in the -80 to -100 dbm region. 


Linearity from -40 to -127 dbm actually is assured 
because attenuation is dependent solely upon the pre- 
viously checked waveguide dimensions. The only 


4 calibration procedures for individual signal generators are de- 
scribed in their Operating and Service Manuals. 


"In most signal generators accuracy is not usually specified for the 
first 7 to 10 db of attenuation because, in the area of transition from 
RF oscillator cavity to waveguide-beyond-cutoff, field patterns may 
be slightly distorted, causing some non-linearity in the attenuation vs 
distance curve in this region. 


Appl. Note 20 


mode in existence at the -40 dbm point and below is 
the TE,; mode, since all higher order modes have 
been attenuated much more rapidly, andare negligible. 
The one factor which can influence significantly the 
relation of power output to probe position below the 
-40 dbm point is leakage; that is, power that couples 
into the attenuator probe through the probe's shielded 
cable (even double shielded cable such as RG-55/U 
only provides some 80 db of shielding). Thus presence 
of a strong RF field in the vicinity of the output sys- 
tem could introduce errors when the signal generator 
output is set at low levels. This implies that a leak- 
age check around the cavity is a very important test 
to make after klystron replacement or other cavity 
modifications, such as opening shields or breaking 
paint seals. In production, hp Signal Generators are 
tested for leakage downto the maximum sensitivity of 
receivers. Depending upon the particular generator 
being tested, it is possible to set shields and in some 
cases to silver paint joints so that direct cavity leak- 
age is below the perceptible sensitivity of thetest re- 
ceiver. Consequently, even the minimum calibrated 
output level (typically -127 dbm) from hp signal ge- 

erators can be utilized with confidence inits accuracy. 


Straightforward laboratory receivers can be made 
quite easily for checking leakage or attenuation lin- 
earity by using ordinary crystal mixers, another lab- 
oratory generator asthe local oscillator, and a simple 
IF amplifier with a video detector whose output is 
presented on either a voltmeter (a tuned narrowband 
voltmeter like the hp 415 SWR Meter improves over- 
all sensitivity) or a standard oscilloscope. Sensitivity 
of this receiver cannormally be easily verified simply 
by using the attenuator of the generator under test. 
A simple antenna is then connected to the input of the 
mixer and is used to probe aroundthe repaired cavity 
to insure that any leakage is sufficiently low. 


Assuming leakage is held to a minimum and the pre- 
vious techniques are followed closely, excellent agree- 
ment between "waveguide - beyond - cutoff'' attenuator 
operation and front panel calibration can be expected; 
and the operator may be confident that his readings 
are accurate and his results valid. 


There are additional techniques for verifying attenu- 
ator calibration down to the -127 dbm level; these 
usually involve somewhat specialized instrumentation 
generally used in standards laboratories (the Wein- 
schel Engineering Model VM-3 is an example). 


CONCLUSION 


The two factors which affect the specified accuracy 
of Hewlett-Packard signal generator outputattenuators 
are waveguide dimensions and probe frequency re- 
sponse. Both can be checked; waveguide dimensions 
by mechanical instruments (with electrical verifica- 
tion using substitution techniques) and probe frequency 
response by electrical instruments. If both are with- 
in specifications, specified attenuator accuracy is 
assured. 


00486-3 


HEWLETT ji) PACKARD HP SIGNAL GENERATOR “Psion 
OUTPUT ATTENUATORS 556 


Printed in U.S.A. 


One of the features which has made Hewlett-Packard 
Signal Generators so popular is their extremely wide 
and accurate output power levels. This output versa- 
tility is made possible by the attenuator in each signal 
generator output. For example, the Model 612A Out- 
put Attenuator provides an attenuation of up to 127 db 
with an accuracy of +1 db. Since even precision atten- 
uators such as the hp Model X382A do not match the 
performance of these signal generator attenuators, 
many engineers have asked how Hewlett - Packard 
achieves extreme accuracy over sucha wide output 
attenuator range. The answer to the question lies in 
the type of attenuator which is used--a waveguide- 
beyond-cutoff type. 


The great advantage of this type of attenuator is that 
its attenuation depends primarily uponits geometrical 
dimensions.” Thus when cutoff attenuators are very 
carefully constructed, great accuracies are possible. 
For example, at wavelengths longer than 3 centimeters 
accuraciesas highas 1 part in 104 have been achieved. 


The simple relation between attenuation and geomet- 
rical dimension results from the behavior of a wave- 
guide beyond cutoff. When a waveguide is excited by 
a frequency lower than its cutoff frequency, the exci- 
tation energy dies away exponentially with distance 
from the point of excitation (in other words, the deci- 
bels of attenuation increase linearly with distance 
from the excitation point). 


The equation which expresses the relation between 
attenuation and waveguide dimensions is: 


54.6 


a ¢€@=e5 Ac \2 


" 1-(——) 

where: a _ is the attenuation per unit length (db) 
AG is the cutoff wavelength 
r~ is the free space wavelength 


If \ is much greater than AQ! 


_ 84.6 
ee = 


¢c 


Ihe effects of wall conductivity and an oxide layer on the inner 
waveguide surface are negligible because they contribute an error 
of oniy a few parts in i04. See "Corrections to the Attenuations of 
Precision Attenuators", proceedings IEE (Radio and Communications) 
Vol. 96, Part 3, p. 491, November 1949. 


1 JUNE 1965 


It has been shown? that forthe TE 11 mode in circular 
waveguide, 


A. = 3.4247 
c 


where: r is the guide radius. 


Substituting in (2) 


(3) a = 24:8 2 54.6 _ 18.9 


c 


Thus we see that the attenuation depends only ypan the 
radius of the waveguide provided that A>> A> 


The next question that comes to mind is, how do vari- 
ations in waveguide size in an actual attenuator affect 
attenuation? In a typical hp signal generator, the vari- 
ation of waveguide size is held to less than 5 ten 
thousandths of an inch by extremely accurate manu- 
facturing techniques. Using equation 3 we can show 
that this corresponds to an attenuation variation of 
less than 0.125 db out of 127. 


The cutoff attenuator by itself then is an extremely 
accurate device. Hewlett - Packard has adapted this 
precise attenuator to a signal generator output atten- 
uator system by delivering the RF oscillations to the 
cutoff waveguide where they are picked up by a probe 
and delivered to the front panel. The pickup probe is 
located in the waveguide andis driven along it through 
a gear by a knob located on the front panel. Since 
probe travel is a linear function of attenuation, the 
knob rotation can be calibrated directly in db. 


Although the waveguide beyond cutoff type attenuators 
are designedfor circular guide TE,, mode operation, 
aTM mode may be excited inthe -10 to -40 dbm range 


a eeuien Electronic and Radio Engineering, p. 153, McGraw Hill, 


New York, 1955. 


3tn actual signal generators A is actually sufficiently greater than 
Xe to make attenuation independent of wavelength or frequency. For 
example, the Model 612A attenuator has a radius of 0.250 inch which 
corresponds to aA, of 0.885. Using equation (1) above, the atrenu~ 
ation is 63.825 db/in at 450 mc (A = 66,6 cm) and 63.817 db/in at the 
upper frequency limit, i200 mc (A= 25 cm), The total variation 
across the whole frequency range is then only 0.008 db/in, Since 
about two inches of travel is necessary to achieve 127 db, the vari- 
ation of A with frequency represents an attenuation variation of only 
about 0,016 db out of 127. Thus, we are justified in saying that atten- 
uation is for all practical purposes independent of frequency and 
depends only upon waveguide dimension, 
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SALES & SERVICE OFFICES 
AFRICA, ASIA, AUSTRALIA 


ANGOLA 

Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L. 

R. Barbosa Rodrigues, 42-I°DT.° 

Caixa Postal, 6487 

Luanda 

Tel: 35515/6 

Cable: TELECTRA Luanda 


AUSTRALIA 
Hewlett-Packard Australia 
Pty. Ltd. 
31-41 Joseph Street 
Blackburn, Victoria 3130 
P.0. Box 36 
Doncaster East, Victoria 3109 
Tel: 89-6351 
Telex: 31-024 
Cable: HEWPARD Melbourne 


Hewlett-Packard Australia 
Ltd 


31 Brag Street 
Pymbie 

New South Wales, 2073 
Tel: 449-6566 

Telex: 21561 

Cable: HEWPARD Sydney 


Hewlett-Packard Australia 
Pty. Ltd. 

153 Greenhill Road 

Parkside. S.A., 5063 

Tel: 272-5911 

Telex: 82536 ADEL 

Cable: HEWPARD ADELAIDe, 

Hewlett-Packard Australia 


141 Stirling Highway 
Nedlands, W.A. 6009 
Tel: 86-5455 

Telex: 93859 PERTH 
Cable: HEWPARD PERTH 


Hewlett- jaca Australia 


Pry. L 
121 Walon Street 
Fyshwick, A.C.T. 2609 

1: 95-2733 

Telex: 62650 Canberra 

Cable: HEWPARD CANBERRA 


Hewlett Packard Australia 
Pty. Ltd. 


5th Hoot 

Teachers Union Building 
495-499 Boundary Street 
Spring Hill, 4000 Queensland 
Tel: 229-1544 

Cable: HEWPARD Brisbane 


GUAM 

Medical/Pocket Calculators Only 
Guam Medical Supply, Inc. 

Jay Ease Building, Room 210 
P.0. Box 8947 

Tani 96911 

Tel: 646-4513 

Cable: EARMED Guam 


HONG KONG 


Schmidt & Co.(Hong Kong) Ltd. 


P.0. Box 297 

Connalight Centre 

39th Floor 

Connaught Road, Central 

Hong Kong 

Tel; H-255291-5 

Telex: 74766 SCHMC HX 
Cable: SCHMIDTCO Hong Kong 


INDIA 

Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 400 020 
Tel: 29 50 21 

Telex: 2156 

Cable: BLUEFROST 
Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

Bombay 400 025 
Tel: 45 78 87 

Telex: 4093 

Cable: FROSTBLUE 
Blue Star Ltd. 

Band Box House 
Prabhadevi 

Bombay 400 025 
Tel: 45 73 01 

Telex: 3751 

Cable: BLUESTAR 
Blue Star Ltd. 

14/40 Civil Lines 
Kanpur 208 001 

Tel: 6 88 82 

Telex: 292 

Cable: BLUESTAR 
Blue Star Ltd. 

7 Hare Street 

P.O. Box 506 
Caicutta 700 001 
Tel: 23-0131 

Telex: 7655 

Cable: BILUESTAR 
Blue Star Ltd. 

7th & 8th Floor 
Bhandari House 

91 Nehru Place 

New Deihi 110024 
Tel: 634770 & 635166 
Telex: 2463 

Cable: BLUESTAR 
Blue Star Ltd. 

Blue Star House 
11/11A Magarath Road 
Bangaiore 560 025 

Tel: 55668 

Telex: 430 

Cable: BLUESTAR 

Blue Star Ltd. 

Meeakshi Mandiran 
xxx/1678 Mahatma Gandhi Rd. 
Cochin 682 016 

Tel: 32069, 32161, 32282 
Telex: 046-514 

Cable: BLUESTAR 


Blue Star Ltd. 

1-1-117/1 

Sarojiini Devi Road 
Secunderabad 500 003 
Tel: 70126, 70127 

Cable: BLUEFROST 

Telex: 459 


Blue Star Ltd. 

2/34 Kodambakkan High Road 
Madras 600034 

Tel: 82056 

Telex: 041-379 

Cable: BLUESTAR 


Blue Star Ltd. 

Nathraj Mansions 

2nd Floor Bistupur 
James hecpur 831 001 
Tel: 7383 

Cable: BLUESTAR 
Telex: 240 


INDONESIA 

BERCA Indonesia P.T. 
P.O. Box 496 

ist Floor JL. Cikini Raya 61 
Jakarta 

Tel: 56038, 40369, 49886 
Telex: 42895 

Cable: BERCACON 

BERCA Indonesia P.T. 

63 JL. Raya Gubeng 
Surabaya 

Tel: 44309 


ISRAEL 

Electronics & Engineering Div. 
of Motorola Israel Ltd. 

17, Kremenetski Street 

P.O. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569 

Cable: BASTEL Tel-Aviv 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 

Ohashi Building 

59-1 Yoyogi 1-Chome 

Shibuya-ku, Tokyo 151 

Tel: 03-370-228 1/92 

Telex: 232-2024YHP 

Cable: YHPMARKET TOK 23-724 


Yokogawa-Hewlett-Packard Ltd. 
Seiko Ibaraki Building 

2-8 Kasuga 2-chome, Ibaraki-shi 
Osaka.567 

Tel: (0726) 23-1641 

Telex: 5332-385 YHP OSAKA 


Yokogawa-Hewlett-Packard Ltd. - 
Nakamo Building 

24 Kami Sasajima-cho 
Nakamura-ku. Nai Jove . 450 
Tel: (052) 571-5171 
Yokogawa-Hewlett-Packard Ltd. 
Tanigawa Building 

2-24-1 Tsuruya-cho 
Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsu Building 

105, Chome-1,San-no-maru 
Mito, ibaragi 310 

Tel:: 0292-25-7470 
Yokogawa-Hewiett-Packard Ltd. 
inoue Building 

1348-3, Asahi-cho, 1-chome 
Atsugi, Kanagawa 243 

Tel: 0462-24-0452 
Yokogawa-Hewiett-Packard Ltd. 
Kimura Building 

3rd Floor 20 

2-chome, Tsukuba 
Kumagaya, Saitama 360 

Tel: 0485-24-6563 


KENYA 
Technical Engineering Services 


(E.A.)LId., 
OF Boe 18311 


i Sat 26 856762 

Cable: PROTON 

Medical Only 

International Aeradio(E A.)Ltd., 
P.0. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201/22301 

Cable: INTAERID Nairobi 


KOREA 

Samsung Electronics Co.. Ltd. 
20th FI. Dongbang 8idg. 250,2-KA 
C.P.0. Box 2775 

Taepyung-Ro. Chung-Ku 

Seout 


Tel: (23) 6811 

Telex: 22575 

Cable: ELEKSTAR Seoul 
MALAYSIA 

Teknik Mutu Sdn. Bhd 
2 Lorong 13/6A 
Section 13 

Petaling Jaya, Selangor 
Tel: 54994/54916 

Telex: MA 37605 

Protel Engineering 

P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 


Tel: 2400 

Cable: PROTEL ENG 
MOZAMBIQUE 

A.N. Goncalves, Lta. 

162. 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 
Lourenco Marques 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 
Cable: NEGON 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
P.O. Box 9443 

Courtney Place 
Wellington 

Tel: 877-199 

Telex: NZ 3839 

Cable: HEWPACK Wellington 


Hewlett-Packard (N.Z.) Ltd. 
Pakuranga Professional Centre 
287 Pakuranga Highway 

Box 51092 

Pakuranga 

Tel: 569-651 

Telex: NZ 3839 

Cable: HEWPACK, Auckland 


Analytical/Medical Only 

Medical Supplies N.Z. Ltd. 
Scientific Division 

79 Cariton Gore Rd., Newmarket 
P.0. Box i234 

Auckland 

Tel: 75-289 

Telex: 2958 MEDISUP 

Cable: DENTAL Auckland 


Analytical/Medical Only 
Medical Supplies N.Z. Ltd. 
P.O. Box 1994 

147-161 Tory St. 
Wellington 

Tel: 850-799 

Telex: 3858 

Cable: DENTAL, Wellington 
Analytical/Medical Only 
Medical Supplies N.Z. Ltd. 
P.0 Box 309 

239 Stanmore Road 
Christchurch 

Tel: 892-019 

Cable: DENTAL, Christchurch 
Analytical/Medical Only 
Medical Supplies N.Z. Lid. 
303 Great King Street 

P.O. Box 233 

Dunedin 

Tel: 88-817 

Cable: DENTAL, Dunedin 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 61577 

Telex: 31231 TEIL Nigeria 

Cable: THETEIL Ibadan 

The Electronics instrumenta- 
tions Ltd. 

144 Agege Motor Road, Mushin 

P.O. Box 6645 


Lagos 
Cable: THETEIL Lagos 


PAKISTAN 

Mushko & Company, Ltd. 
Oosman Chambers 
ua Haroon Road 
Karachi-3 

Tal: 1027, 512927 
Telex: KR894 

Cable: COOPERATOR Karachi 
Mushko & Company, Ltd. 
388, Satellite Town 
Rawaipindi 

Tel: 41924 

Cable: FEMUS Rawalpindi 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

6th Floor, Yujui Co. Bidg. 
560 Quintin Paredes St. 
Binondo, Manila 

Tel: 48-71-49, 48-68-53 

In Makati: 85-35-81, 85-34-91 
Telex: 3274 ONLINE 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.0. Box 3458 
Saliebury 

Tel: 705231 (5 lines) 
Telex: RH 4122 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Lid. 

3841F, Jalan Bukit Merah 

Bik. 2, 6th Floor, Jalan 

Redhill Industrial Estate 

Alexandra P.O, Box 58, 

Singapore 3 

Tel: 633022 

Telex; HPSG RS 21486 

Cable: HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood 

Sandton, Transvaal 2144 

Hewlett-Packard Center 

Oaphne Street, Wendywood, 

Sandton, Transvaal 2144 

Tel: 802-104018 

Telex: 8-4782 

Cable: HEWPACK JOHANNESBURG 

Service Department 

Hewlett-Packard South Africa 


Gramley, Sandton, 2018 
451 Wynberg Extension 3, 
Sandton, 2001 

Tel: 636-8188/9 

Telex: 8-2391 


Hewlal rackatd South Africa 

.), Ltd. 

Pp Yee 120 

Howard Place, Cape Province, 7450 

Pine Park Center, Forest Drive, 

Pinelands, Cape Province, 7405 

Tel: $3-7955 thu 9 

Telex: 57-0006 

Service Department 

Hewiett-Packard South Africa 
(Pty.), Ltd. 

P.0. Box 37099 

Overport, Ourban 4067 

Braby House 

641 Ridge Road 

Ourban. 4001 

Tel: 88-7478 

Telex: 6-7954 


TAIWAN 

Hewlett-Packard Far East Ltd., 
Taiwan Branch 

39 Chung Shiao West Road 
Sec, 1, 7th Floor 

Taipei 

Tel: 3819160-4 

Telex: 21824 HEWPACK 
Cable: HEWPACK TAIPE! 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 
68-2. Chung Cheng 3rd. Road 


Kaonsuns 

Tel: (07) 242318-Kaohsiung 
Analytical Only 

San Kwang Instruments Co., Ltd., 
No. 20, Yung Sui Road 


Taipei 

Tel: 3715171-4 (5 lines) 
Telex: 22894 SANKWANG 
Cable: SANKWANG TAIPEI! 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.0. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co.,Ltd. 
Elcom Research Building 
Bangjak Sukumvit Ave. 
Bangkok 

Tel: 932387. 930338 
Cable: UNIMESA Bangkok 


UGANDA 

Medical Only 

international HoradiolEs A), Ud.. 
P.O. Box 2577 

Kampala 

Tel: 54388 

Cable: INTAERIO Kampala 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.Q. Box 2792 

Lusaka 

Tel: 73793 

Cable: ARJAYTEE, Lusaka 


OTHER AREAS NOT LISTED, CONTACT: 
Hewlett-Packard Intercontinental 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tet: (415) 493-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Aito 

Telex: 034-8300, 034-8493 
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CANADA 


ALBERTA 

Hewlett-Packard (Canada) Ltd. 

11620A - 168 Street 

EdmontonTsM 379 

Tel: (403) 452-3670 

TWX: 610-831-2431 EDTH 

Hewlett-Packard (Canada) Ltd. 

915-42 Ave S.E. Suite 102 
2G 121 


Caiga 
> Te: 80 ) 287-1672 


Twx; 610-821-6141 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
837 E. Cordova Street 
Vancouver V6A 3R2 

Tel: (604) 254-0531 

TWX: 610-922-5059 VCR 


MANITOBA 

Hewlett-Packard (Canada) Ltd. 

513 Century St. 

Wi snipes A3H OL8 
innipeg 

Tel: (204) 786-7581 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
806 Windmill Road 

PO. Box 9331 

Dartmouth 82Y 3Z6- 

Tel: (902) 469-7820° 

TWX: 610-271-4482 HFX 


ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1020 Morrison Cr 

Ottawa K2H 8K7 

Tel: (613) 820-6483 

TWX: 610-513-1636 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 

Tel: (416) 678-9430 

TWX: 610-492-4246 


QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Bivd. 

Pointe Claire HOR 1G7 

Tel: (514) 697-4232 

TWX: 610-422-3022 

TLX: 05-821521 HPCL 


FOR CANADIAN AREAS NOT LISTED: 
Contact Hewlett-Packard (Canada) 
Ltd. in Mississauga. 


ens eee nen naan 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 

pemete facta Argentina 

Av. Leandro N. Alem 822 - 12 
1001Buenos Aires 

Tel: 31-6063,4,5,6 and 7 
Telex: Public Booth N° 9 
Cable: HEWPACK ARG 


BOLIVIA 

Stambuk & Mark (Bolivia) Ltda. 
Av. Mariscal, Santa Cruz 1342 
La Paz 

Tel: 40626, 53163, 52421 
Telex: 3560014 

Cable: BUKMAR 


BRAZIL 

Hewlett-Packard do Brasil 
1e.C. Ltda. 

Avenida Rio Negro, 980 
Alphaville 

06400 Barueri Sao Paulo 
Tei: 429-2148/9;429-2118/9 


Hewlett-Packard do Brasil 
f.e.0. Lida. 

Rua Padre Chagas, 32 
90000-Pérto Alegre-RS 

Tel: (0512) 22-2998, 22-5621 
Cable: HEWPACK potto Alegre 


Hewlett-Packard do Brasil 
1.6.0. Ltda. 
Rua Siqueira Campos, 53 
Copacabana 
20000-Rio de Janeiro 
Tel: 257-80-94-DOD (021) 
Telex: 391-212-1905 HEWP-BR 
Cable: HEWPACK 

Rio de Janeiro 


CHILE 

Calcagni y Metcalfe Ltda. 
Alameda 580-Of. 807 
Casilla 2118 

Santiago, { 

Tel: 398613 

Telex: 3520001 CALMET 
Cable: CALMET Santiago 


COLOMBIA 
Instrumentacidn 


Henrik A. Langebaek & Kier S.A. 


Carrera 7 No. 48-75 
Apartado Aéreo 6287 
Bogota, i 0.£. 

Tel: 69-83-77 

Cable: AARIS Bogota 
Telex: 044-400 


COSTA RICA 

Cientifica Costarricense S.A. 
Caile Central, Avenidas 1 y 3 
Apartado 10159 

San José 

Tel: 21-86-13 

Cable: GALGUR San José 


ECUADOR 

Medicai Only 

A.F. Viscaina Compaiia Ltda. 
Av. Rio Amazonas No. 239 
P.0. Box 2925 

Quito 

Tel: 242-150,247-033/034 
Cable: Astor Quito 


Calculators Only 
Computadoras y Equipos 
Electrdnicos 

P.0. Box 2695 

990 Toledo (y Cordero) 
Quito 

Tel: 525-982 

Telex: 02-2113 Sagita Ed 
Cable: Sagita-Quito 


EL SALVADOR 

Instrumentacion y Procesamiento 
Electronico de el Salvador 

Bulevar de los Heroes |I-48 

San Salvador 

Tel: 252787 


GUATEMALA 

IPESA 

Avenida La Reforma 3-48, 
Zona 9 

Guatemala City 

Tel: 63627, 6478 

Telex: 4192 Teletro Gu 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Torres Adalid No. 21, 11° Pisa 
Col. del Valle 

Mexico 12. 0.F. 

Tel: (905) 543-42-32 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Ave. Constitucién No. 2184 
Monterrey, N.L 

Tel: 48-71-32, 48-71-84 
Telex: 038-843 


NICARAGUA 
Roberto Terdn G. 
Apartado Postal 689 
Edificio Teran 


Managua 
Tel: 25114, 23412,23454 
Cable: ROTERAN Managua 


PANAMA 

Electrdnico Balboa, S.A. 

P.0. Box 4929 

Calle Samuel Lewis 

Cuidad de Panama 

Tel: 64-2700 

Telex: 3431103 Curunda. 
Canal Zone 

Cable: ELECTRON Panama 


PARAGUAY 

Z.J. Melamed S.R.L. 

Divisién: Aparatos y Equipos 

édicos 

Divisidn: Aparatos y Equipos 
Cientificos y de Investigacidn 

P.0.Box 676 

Chile-482, Edificio Victoria 


PERU 

Compafifa Electro Médica S.A. 
Los Flamencos 145 

San Isidro Casilla 1030 

Lima | 

Tel: 41-4325 

Cable: ELMED Lima 


PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
Calle 272, 

No. 203 Urb. Country Club 
Carolina 00924 


‘Tel: (809) 762-7255 


Telex: 345 0514 


URUGUAY 

Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 

Casilla de Correo 370 
Montevideo 

Tel: 49-3102 

Cable: RADIUM Montevideo 


VENEZUELA 
Bewletrackare de Venezuela 


P 0. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 35-00-11 (20 lines) 
Telex: 25146 HEWPACK 
Cable: HEWPACK Caracas 


FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 

Inter-Americas 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 493-1501 

TWX: 910-373-1260 

Cable: HEWPACK Pato Alto 

Telex: 034-8300. 034-8493 


EUROPE, NORTH AFRICA AND MIDDLE EAST 


AUSTRIA 

Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.O. box 7 

A-1205 Vienna 

Tel: (0222) 351621 to 27 
cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


BELGIUM 
Hewlett-Packard Benelux 
S.ALIN.V. 
Avenue de Col-Vert. 1. 
(Groeniraaglaan) 

-1170 Brussels 
Tel: (02) 672 22 40 
Cabie: PALOBEN Brussels 
Telex: 23 494 paloben bru 


CYPRUS 

Kypronics 

19, Gregorios & Xenopoulos Rd. 
P.0. Box 1152 

CY-Nicosia 

Tel: 45628/29 

Cable: KYPRONICS PANDEHIS 
Telex: 3018 


CZECHOSLOVAKIA 
Vyvojova a Provozni Zakladna 
Vyzkumnych Ustavu v Bechovicich 
CSSR-25097 

Bechovice u Prahy 
Tel: 89 93 41 
Telex: 121333 


Institute of Medical Bionics. 
Vyskumny Ustav Lekarskej Bioniky 
Jedlova 6 

CS-88346 Bratisiava-Kramare 
Tel: 44-551/45-541 


DOR 

Entwickiungsiabor der TU Oresden 

poreenungsiieuiut Meinsberg 

ODR-730: 
Waldheim/Meinsberg 

Tel: 37 667 

Telex: 112145 


Export Contact AG Zuerich 
Guenther Forgber 
Schlegelstrasse 15 

1040 Berlin 

Tel: 42-74-12 

Telex: 111889 


DENMARK 
Hewlett-packard A/S 
Oatavej 52 

OK-3460 Birkerod 
Tel: (02) 81 66 40 
Cable: HEWPACK AS 
Telex: 166 40 hpas 
Hewlett-Packard A/S 
Naverve} 1 

OK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 166 40 hpas 
Cable: HEWPACK AS 


FINLAND 
Hewlett-Packard OY 
Nahkahousuntie 5 
P.O. Box 6 


0x 
SF-00211 Helsinki 21 

Tel: (90) 6923031 

Cable: HEWPACKOY Helsinki 
Telex: 12-1563 HEWPA SF 


FRANCE 
Hewlett-Packard France 
Quartier de Courtaboeuf 
Boite Postale No. 6 
F-91401 Orsay Cédex 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 600048 


Hewlett-Packard France 

Agency Régionale 

“Le Saquin” 

Chemin des Mouilles 
-P. 162 

F-69130 Ecully 

Tel: (78) 33 81 25, 

Cable: HEWPACK Eculy 

Telex: 31 06 17 


Hewlett-Packard France 
Agence Regionale 
Péricentre de la Cépiére 
Chemin de la Cépiére, 20 
F-31300 Toulouse-Le Mirail 
Tel:(61) 40 11 12 

Cable: HEWPACK 51957 
Telex: 510957 
Hewlett-Packard France 
Agence Régionale 
Aéroport principal de 
Marseille-Marignane 
F-13721 Marignane 

Tel: (91) 89 12 36 
Cable: HEWPACK MARGN 
Telex: 410770 
Hewlett-Packard France 
Agence Régionale 

63. Avenue de Rochester 
B.P. 1124 

F-35014 Rennes Cédex 
Tel: (99) 36 33 21 

Cable: HEWPACK 74912 
Telex: 740912 
Hewlett-Packard France 
Agence Régionale 

74, Allée de la Robertsau 
F-67000 Strasbourg 
Tel: (88) 35 23 20/27 
Telex: 890141 

Cable: HEWPACK STRBG 
Hewiett-Packard France 
Agence Régionale 

Centre Vauban 

201, rue Colbert 

Entrée A2 

F-59000 Lille 

Tel: (20) 51 44 14 

Telex: 820744 
Hewlett-Packard France 
Centre d’ Affaires Paris-Nord 
Batiment Ampere 

Rue de i Commune de Paris 


Le Blanc Mesnil Cédex 
Tel: (01) 931 88 50 


GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Bernerstrasse 117 

Postfach 560 140 

D-6000 Frankturt 56 

Tel: (0611) 50 04-1 

Cable: HEWPACKSA Frankfurt 
Telex: 04 13249 hpffmd 
Hewlett-Packard GmbH 
Technisches Buero Béblingen 
Herrenbergerstrasse 110 
0-7030 Boblingen, Wirttemberg 
Tel: (07031) 667-1 

Cable: HEPAK Bablingen 
Telex: 07265739 bon 
Hewlett-Packard GmbH 
Technisches Buero Diisseldort 
Emanuel-Leutze-Str.1 (Seestern) 
0-4000 Dusseldort 11 

Tel: (0211) 59711 

Telex: 085/86 533 hpdd d 
Hewiett-Packard GmbH 
Technisches Buero Hamburg 
Wendenstrasse 23 

0-2000 Hambur: 

Tel: (040) 24 13 93 

Cable: HEWPACKSA Hamburg 


Hewlett-Packard GmbH 
Technisches Buero Hannover 
Am Grossmarkt 6 

0-3000 Hannover-Kleefeid 91 
Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches Buero Nuremberg 
Neumeyer Str. 90 

0-8500 Nuremberg 

Tel: (0911) 56 30 83/85 
Telex: 0623 860 


Hewiett-Packard GmbH 
Technisches Buero Miinchen 
Unterhachinger Strasse 28 
ISAR Center 

0-8012 Ottobrunn 

Tel: (089) 601 30 61/7 
Cable: HEWPACKSA Munchen 
Telex: 0524985 
Hewlett-Packard GmbH 
Technisches Buero Berlin 
Keith Strasse 2-4 

0-1000 Berlin 30 

Tel: (030) 24 90 86 

Telex: 18 3405 hpbin d 


GREECE 

Kostas Karayannis 

18, Ermou Street 
GR-Athens 126 

Tel: 3237731 

Cable: RAKAR Athens 
Telex: 21 59 62 rkar gr 


Analytical Only 
“INTECO" 


G. Papathanassiou & Co. 
Marni 17 
GR - Athens 103 
Tel: 522 1915 
Cable: INTEKNIKA Athens 
Telex: 21 5329 INTE GR 
Medical Only 
Technomed Hellas Ltd. 
$2,Skouta Street 
GR - Athens 135 
Tel: 362 6972, 363 3830 
Cable:etalak athens 
Telex: 21-4693 ETAL GR 


Muszerugyi és Méréstechnikai 
Szolgalata 

Lenin Krt. 67 

1391 Budapest Vi 

Tel: 42 03 38 

Telex: 22 51 14 


ICELAND 

Medical Only 

Elding Trading Company inc. 
Hafnarhvoli - Tryggvatotu 
IS-Reykjavik 

Tel: 1 58 20 

Cable: ELDING Reykjavik 


IRAN 

Hewlett-Packard Iran Ltd. 
No. 13, Fourteenth St. 
Miremad Avenue 

P.0. Box 41/2419 
IR-Tehran 

Tel: 851082-7 

Telex: 213405 HEWP IR 


IRAQ 

Hewlett-Packard Trading Co. 

Mansoor City 

Baghdad 

Tel: 5517827 

Telex: 2455 Hepairaq ik 

Cable: HEWPACDAD, 
Baghdad Iraq 


IRELAND 
Hewlett-Packard Ltd. 

King Street Lane 
GB-Winnersh,Wokingham 
Berks, RG11 SAR 

Tei: (0734) 78 47 74 
Telex: 847178/848179 


ITALY 


Hewlett-Packard Italiana S.p.A. 


Via Amerigo Vespucci 2 
Casella postale 3645 
!-20100 Milano: 

Tel: (2) 6251 (10 lines) 
Cable: HEWPACKIT Milano 
Telex: 32046 


Hewlett-Packard Italiana S.p.A. 


Via Pietro Maronceili 40 
(ang. Via Visentin) 
1-35100 Padova 
Tal: (49) 66 48 88 
Telex: 41612 Hewpacki 


Medical only 


Hewiett-Packard Italiana S.p.A. 


Via d’Aghiardi, 7 
1-56100 Pisa 

Tel: (050) 2 32 04 
Telex: 32046 via Milano 


Hewlett-Packard Italiana S.p.A. 


Via G. Armellini 10 
1-00143 Roma 

Tel: (06) 54 69 61 

Telex: 61514 

Cable: HEWPACKIT Roma 


Hewlett-Packard Italiana $.p.A. 


Corso Giovanni Lanza 94 
|-10130 Torino 
Tel: (011) 682245/659308 


Medical/Calculators Only 


Hewlett-Packard Italiana S.p.A. 


Via Principe Nicola 43 G/C 
1-95126 Catania 
Tel:(095) 37 05 04 


Hewlett-Packard Italiana S.p.A. 


Via Amerigo Vespucci, 9 
1-80142 Napoli 
Tel: (081) 33 77 11 


Hewlett-Packard Italiana S.p.A. 


Via E. Masi, 9/8 
1-40137 Bologna 
Tel: (051) 30 78 87 


KUWAIT 
Al-Khaidiya Trading & 
Contracting Co. 

P.0. Box 83 
Kuwait 

Tel: 42 49 10 
Cable: VISCOUNT 


LUXEMBURG 
Hewlett-Packard Benelux 
S.A/N.V 

Avenue du Col-Vert, 1, 
(Groenkraaglaan) 

8-1170 Brussels 

Tel: (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 


MOROCCO 

Gerep 

190, Blvd. Brahim Roudan 
Casablanca 

Tel: 25-16-76/25-90-99 
Cable: Gerep-Casa 

Telex: 23739 


NETHERLANDS. 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartlaan 121 
P.0. Box 667 

NL-1134 Amstelveen 

Tel: (020) 47 20 21 

Cable: PALOBEN Amsterdam 
Telex: 13 216 hepa ni 


NORWAY 
Hewiett-Packard Norge A/S 
Nesveien 13 

Box 149 

N-1344 Hasium 

Tel: (02) 53 83 60 

Telex: 16621 hpnas n 
POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

U1 Stawki 2, 6P 

00-950 Warszawa 

Tel: 395962/395187 

Telex: 81 24 53 hepa pl 
UNIPAN 

Zakiad Doswiadczalny 
Budowy Aparatury Naukowej 
U1 Krajowej Kady Narodowej 51/55 
00-800 Warszawa 

Tel: 36190 

Telex: 81 46 48 


Zaklady Naprawcze Sorzetu 
Medycznego 

Plac Komuny Paryskiej 6 

90-007 Lodz 

Tel: 334-41, 337-83 


PORTUGAL 
Telectra-Empresa Técnica de 
Equipamentos Eléctricos S.a.r.1. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-Lisbon 1 

Tel: 19) 68 60 72 

Cable: TELECTRA Lisbon 

Telex: 12598 


Medical only 

Mundinter 

pereanbio Mundial de Comércio 
ard. 

Av.A.A.de Aguiar 138 

P.0. Box 2761 

P- Lisbon 

Tel: (19) 53 21 31/7 

Cable: INTERCAMBIO Lisbon 


RUMANIA 

Hewlett-Packard Reprezentanta 

Bd.N. Balcescu 16 

Bucharest 

Tel: 158023/138885 

Telex: 10440 

1.1.R.U.C. 

Intreprinderea Pentru 
Intretinerea 

Si Repararea Utilajelor de Calcul 

8-dul prof. Dimitrie Pompei 6 

Bucharest-Sectorul 2 

Tel: 12 64 30 

Telex: 11716 


SAUDI ARABIA 

Modern Electronic Establishment 
King Abdul Aziz str.(Head office) 
P.O. Box 1228 


Jeddah 

Tel: 31173-332201 

Cable: ELECTRA 

P.0. Box 2728 (Service center) 
Riyadh 

Tel: 62596-66232 

Cable: RAQUFCO 


SPAIN 

Hewlett-Packard Espafioia. S.A. 
Jerez No. 3 

E-Madrid 16 

Tel:(1) 458 26 00 (10 tines) 
Telex: 23515 hpe 
Hewlett-Packard Espafiola, S.A. 
Milanesado 21-23 
E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 
Telex: 52603 hpbe e 
Hewiett-Packard Espafioia, S.A. 
Av Ramon y Cajal. 1 

Edificio Sevilla. planta 9 
E-Seville 5 


Hewlett-Packard Espafiola S.A. 
Edificio Albia 11 7° 

£-Bilbao-1 

Tel: 23 83 06/23 82 06 
Calculators Only 
Hewlett-Packard Espafiola S.A. 


Gran Via Fernando El Catolico, 67 


E-Valencia-8 

Tel: 326 67 28/326 85 55 

SWEDEN 

Hewlett-Packard Sverige AB 

Enighetsvagen 1-3 

Fac 

S-161 20 Bromma 20 

Tel: (08) 730 05 50 

Cable: MEASUREMENTS 
Stockholm 

Telex: 10721 


Hewlett-Packard Sverige AB 
Ostra Vintergatan 22 

8-702 40 Orebro 

Tel: (019) 14 07 20 
Hewlett-Packard Sverige AB 
Frotallsgatan 30 

$-421 32 Vastra Frolunda 
Tel: (031) 49 09 50 

Telex: 10721 Via Bromma Office 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Zircherstrasse 20 

P.0. Box 307 

CH-8952 Schileren-Zurich 
Tel: (01) 730 $2 40/730 18 21 
Cable; HPAG CH 

Telex; 53933 hpag ch 
Hewlett-Packard (schweiz) AG 
Chateau Bloc 19 

CH-1219 Le Lignon-Geneva 
Tel: (022) 96 03 22 

Cable: HEWPACKAG Geneva 
Telex: 27 333 hpag ch 
SYRIA 

Medical/Calculator only 
Sawah & Co 

Place Azmé 

B.P. 2308 

SYR-Damascus 

Tel. 16367, 19697, 14268 
Cable: SAWAH, Damascus 


TURKEY 

Telekom Engineering Bureau 
P.0. Box 437 

Beyodglu 

TR-Istandul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 
Telex: 23609 

Medical only 

EMA 


Muhendislik Kollektif Sirketi 
Adakale Sokak 41/6 
TR-Ankara 

Tel: 175622 

Analytical only 

Yilmaz Ozyurek 

Milli Mudafaa Cad No. 16/6 
Kizilay 

TR- Ankara 

Tel: 25 03 09 

Telex: 42576 Ozek tr 
UNITED KINGDOM 
Hewlett-Packard Ltd. 

King Street Lane 
GB-Winnersh, Wokingham 
Berks. RG11 SAR 

Tel: (0734) 78 47 74 

Cable: Hewpie London 
Telex:847178/9 


Hewlett-Packard Ltd. 
Trafalger House. 
Navagation Road 
Altrincham 

Cheshire WA14 1NU 

Tel: (061) 928 6422 
Cable: esas Manchester 


Hewlett-Packard Ltd. 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 

West Midlands 862 8SD 
Tel: (021) 550 9911 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
GB-Thornton Heath 
Surrey CR4 6XL 

Tel: (01) 684 0103/8 
Telex: 946825 


Hewlett-Packard Ltd. 

c/o Makro 

South Serviceholesale Centre 

Wear Industrial Estate 

Washington 

GB-New Town, County Durham 
Tel: Washington 464001 ext. 57/58 


Hewlett-Packard Ltd 

10, Wesley St. 
G8-Castietord 

West Yorkshire WF10 1AE 
Tel: (09775) 50402 

Telex: 857355 


Hewlett-Packard Ltd 
1, Wallace Way 
GB-Hitchin 


Herts 
Tel: (0462) 52824/56704 
Telex: 825981 


USSR 

Hewlett-Packard 

Representative Office USSR 
Pokrovsky Boulevard 4/17-KW 12 
Moscow 101000 

Tel:294-2024 

Telex: 7825 hewpak su 


YUGOSLAVIA 
Iskra-standard/Hewlett-Packard 
Miklosiceva 38/VII 

61000 Ljubljana 

Tel: 31 58 79/32 16 74 

Telex: 31583 


SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H 
P.O. Box 7 

A-1205 Vianna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


MEDITERRANEAN AND 
MIDOLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard S.A. 
Mediterranean and Middle 

East Operations 

35. Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia- Athens, Greece 
Tel: 8080337/359/429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 


0. Bax 
CH-1217 Meyrin 2 - Geneva 
Switzertand 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 


Telex: 21 63 032 hphh d Tel: 64 44 54/58 Tel 16806: Telex: 2 24 86 
A 6 Aero D ILLINOIS MINNESOTA NEW YORK PENNSYLVANIA VIRGINA 
3290 whtesburg Or., $.€. Po. Box 23333 5201 Tollview Or. 2400 N. Prior Ave. 6 Automation Lane 111 Zeta Drive P.O. Box 12778 
P.O. Box 4207 San Diego 92123 Rolling meadows 60008 St. Paul 55113 Computer Park Pittsburgh 15238 No. 7 Koger Exec. Center 
Huntsville 35802 Tel: (714) 279-3200 Tel: (312) 255-9800 Tel: (612) 636-0700 Albany 12205 Tel: (412) 782-0400 Suite 212 
« Tel: (205) 881-4591 coLonaDo TWX: 910-687-2260 MISSISSIPPI Tel: (518) 458-1550 1021 8th Avenue eee aey-4025/6 
Medical Only $600 South Ulster Parkway INDIANA “Jackson 201 South Avenue i 7 oie Prussia 13408 ae P ans 9669 ° 
228 W. Valley Ave... Englewood 80110 7301 North Shadeland Ave. Medical Service only Poughkeepsie 12601 Tal 7285) 268-7000 2914 Hungary Springs Road 
Room 220 Tel: (303) 771-3455 Indianapolis46250 Tel: (601) 982-9363 Tel: (914) 454-7330 (235) 265 gary Spring 


Birmingham 35209 
Tel: (205) 942-2081/2 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 

Tel: (602) 244-1361 
2424 East Aragon Rd. 
Tucson 85706 

Tel: (602) 294-3148 


“ARKANSAS 
Medical Service Only 
P.0. Box 5646 
Brady Station 

Little Rock 72205 
Tel: (501) 376-1844 


CALIFORNIA 

1430 East Orangathorne Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 

TWX: 910-499-2671 

6305 Arizona Place 

Los Angeles 90045 

Tel: (213) 649-2511 

TWX: 910-328-6147 

‘Los Angeies 

Tel: (213) 776-7500 

3003 Scott Boulevard 
Santa Clara 95050 

Tel: (408) 249-7000 

TWX: 910-338-0518 
“Ridgecrest 

Tei: (714) 446-6165 

646 W. North Market Blvd 
Sacramento 95834 

Tek: (916) 929-7222 


CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O. Box 24210 

2806 W. Oakland Park 8ivd. 
Ft. Lauderdale 33311 
Tel: (305) 731-2020 
“Jacksonville 
Medicai Service only 
Tel: (904) 398-066 

P.O. box 13910 

6177 Lake Ellenor Or, 
Orlando 32809 

Tel: (305) 859-2900 
P.0. Box 12826 
Pensacola 32575 

Tel: (904) 476-8422 


GEORGIA 

P.O. Box 105005 
Atlanta 30348 

Tel: (404) 955-1500 
TWX:810-766-4890 
Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 
P.O. Box 2103 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honoluiu 96814 
Tel: (808) 955-4455 
Telex: 723-705 


Tal: (317)842-1000 
TWX: 810-260-1797 
IOWA 

1902 Broadway 
lowa City 52240 
Tel: (319) 338-9466 


KENTUCKY 
Medical Only 
Atkinson Square 
2901 Atkinson Or.. 
Ste 207 
Louisville 40218 
Tel: (502) 456-1573 


LOUISIANA 

P.O. Box 840 

3229-39 Williams Boulevard 
Kenner 70063 

Tel: (504) 443-6201 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-9157 

2 Choke Cherry Road 
Rockville 29850 

Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 

32 Hartwell Ave. 
Lexington 02173 

Tel: (617) 861-8960 
TWX: 710-326-6904 
MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 

Tel: (816) 763-8000 

TWX: 910-771-2087 

148 Weldon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 

TWX: 910-764-0833 


NEBRASKA 
Medical Only 

7171 Mercy Road 
Suite 10 

Omaha 68106 

Tel: (402) 392-0948 


NEW JERSEY 

W. 120 Century Rd. 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 
Crystal Brook Professional 

Building 

Eatontown 07724 
Tel:(201) 542-1384 


NEW MEXICO 

P.O. Box 11634 
Station E 

11300 Lomas Blvd.. N.E. 
Albuquerque 87123 
Tel: (05) 292-1330 
TWX: 910-989-1185 
156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-983-0550 


TWX: 510-253-5981 
39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 
5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 454-2486 
TWX: 710-541-0482 

1 Crossways Park West 
Labret d 11797 
Tel: (516) 921-0300 
TWX: 710-990-4951 


NORTH CAROLINA 
P.O. Box 5188 

1923 North Main Street 
High Point 27262 
Tel: (919) 885-8101 


OHIO 

16500 Sprague Road 
Cleveland 44130 

Tel: (216) 243-7300 
TWX: 810-423-9430 
330 Progress Rd. 
Dayton 45449 

Tel: (513) 859-8202 
1041 Kingsmill Parkway 


Columbus 43229 
Tel: (614) 436-1041 


OKLAHOMA 

PG. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 


OREGON 

17890 SW Lower Boones 
Ferry Road 

Tualatin 97062 

Tel: (503) 629-3350 


TWX: 510-660-2670 


SOUTH CAROLINA 
6941-0 N. Trenholm Road 
Columbia 29260 

Tel: (803) 782-6493 


TENNESSEE 
“Knoxville 
Medical Service ont 
Tel: (615) $23-5022 


1473 Madison Avenue 
Memphis 33104 
Tel: (901) 274-7472 


Nashville 
Medical Service orily 
Tei: (615) 244-5448 


TEXAS 

P.O. Box 1270 

201 €. Arapaho Rd. 
Richardson 75080 
ter: (214) 231-6101 
P.O. Box 27409 
6300 Westpark Orive 
Houston 77057 

Tel: (713) 781-6000 
205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Sait Lake City 84119 

Tel: (801) 487-0715 


Richmond 23228 
Tel: (804) 285-3431 


WASHINGTON 
Bellefield Office Pk. 
1203-114th Ave. S.E. 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2446 


“WEST VIRGINIA 
Medical/Analytical Only 
Charleston 

Tel: (304) 345-1640 


WISCONSIN 

9004 West Lincain Ave. 
West Allis 53227 

Tel: (414) 541-0550 


FOR U.S. AREAS NOT LISTED: 
Contact the regional office 

nearest you: Atlanta, Georgia... 

North Hollywood, California... 
Rockville, Maryland...Rolling Meadows, 
ilinois. Their complete 

addresses are listed above. 


“Service Only 
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